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Drug Risankizumab (Skyrizi)

Indication For the treatment of adult patients with moderate to severe plaque psoriasis who are candidates
for systemic therapy or phototherapy

Reimbursement Request e Reimburse in a manner similar to other biologics for the treatment of moderate to severe
plaque psoriasis.

o Treatment should be discontinued if a response (PASI 75) to treatment with risankizumab has
not been demonstrated after 16 weeks.

Dosage Form(s) Solution for injection in a pre-filled syringe; 90 mg/mL (75 mg risankizumab in 0.83 mL solution)
NOC Date April 17, 2019

Manufacturer AbbVie

Executive Summary

Introduction

Plaque psoriasis is a chronic, inflammatory skin disease caused in part by dysregulation of
the immune system. Psoriasis is driven primarily by pathogenic T-cells that produce high
levels of interleukin 17 (IL-17) and tumour necrosis factor (TNF) alpha in response to
interleukin 23 (IL-23)." Psoriasis is characterized by the presence of erythematous
inflammatory plaques that may be itchy or painful and are usually covered by silver, flaking
scales.'? It is estimated that approximately one million Canadians are living with psoriasis.?
Plaque psoriasis is the most common form and represents approximately 90% of cases.?
Approximately 35% of patients with psoriasis have moderate to severe disease.*

Standard treatment for moderate to severe plaque psoriasis often involves systemic
therapies, such as cyclosporine and methotrexate, but long-term use of these drugs is
limited by toxicity. While effective for rapid disease control, biologic drugs such as TNF-
alpha inhibitors (adalimumab, etanercept, and infliximab) are associated with safety
concerns including serious infections, autoimmune conditions, and malignancies.>® Other
biologic drugs more recently approved by Health Canada include the IL-23 inhibitor
guselkumab, the 1L-12/23 inhibitor ustekinumab, and IL-17 inhibitors secukinumab,
ixekizumab, and brodalumab. However, their use is associated with serious infections,
potential activation of inflammatory bowel disease in the case of IL-17 inhibitors, and
suicidal ideation in the case of brodalumab.”-'” According to the clinical expert consulted for
this review, IL-17 and IL-23 inhibitors have replaced the TNF-alpha inhibitors as the most
commonly used biologic treatments in Canada.

Risankizumab (Skyrizi) is another IL-23 inhibitor indicated for the treatment of adult patients
with moderate to severe plaque psoriasis who are candidates for systemic therapy or
phototherapy. It is available as a solution for injection in a single-use, pre-filled syringe
containing 75 mg of risankizumab in 0.83 mL sterile solution (90 mg/mL). The
recommended dose of risankizumab is 150 mg (two 75 mg injections) administered by
subcutaneous (SC) injection at week 0, week 4, and every 12 weeks thereafter.

The objective of this report was to perform a systematic review of the beneficial and harmful
effects of risankizumab for the treatment of moderate to severe plaque psoriasis in adults.

CADTH COMMON DRUG REVIEW Clinical Review Report for Risankizumab (Skyrizi) 7
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Results and Interpretation

Included Studies

A total of four phase Il randomized controlled trials (RCTs) met the pre-specified inclusion
criteria identified in the review protocol, and were included in this CADTH Common Drug
Review (CDR) systematic review: UItIMMA-1 (N = 506), UItIMMA-2 (N = 491), IMMhance
(N =507), and IMMvent (N = 605). All four trials had similar inclusion and exclusion criteria
and enrolled patients with moderate to severe plaque psoriasis (defined as body surface
area [BSA] involvement = 10%, a Psoriasis Area and Severity Index [PASI] score of = 12,
and a static Physician Global Assessment [sPGA] score of 2 3, as per the inclusion criteria
for each study). Each of the studies was conducted in two parts (A and B); treatment
duration (16 weeks) and co-primary end points (PASI 90 [90% reduction from baseline
PASI score]) and an sPGA score of 0 or 1 [clear or almost clear]) were identical in Part A of
each study. In each study, patients were randomized to double-blind treatment in blocks
and stratified by body weight (< 100 kg versus > 100 kg) and prior exposure to TNF
antagonists. All studies included patients across multiple sites in Canada.

UItIMMA-1 and UItIMMA-2 were identically designed multi-centre, randomized, double-
blind, double-dummy, placebo-controlled, active comparator—controlled studies. Part A
(week 0 to 16) was a 16-week double-blind treatment period in which patients were
randomized in a 3:1:1 ratio to treatment with either risankizumab (150 mg SC),
ustekinumab (45 mg or 90 mg SC for patients < 100 kg or > 100 kg, respectively) or
placebo SC at weeks 0 and 4. In Part B (week 16 to 52), all patients randomized to placebo
in Part A were switched to treatment with risankizumab (150 mg every 12 weeks), while
patients randomized to risankizumab or ustekinumab continued their assigned treatment
(risankizumab every 12 weeks or ustekinumab at weeks 16, 28, and 40) up to week 40 and
were followed up to week 52.

IMMhance was a multi-centre, randomized, double-blind, placebo-controlled trial. In Part A1
(week 0 to 16) patients were randomized in a 4:1 ratio to either risankizumab 150 mg or
placebo SC at weeks 0 and 4 up to week 16. At week 16 (Part A2) all patients originally
randomized to placebo received treatment with risankizumab 150 mg SC every 12 weeks.
Patients originally randomized to risankizumab continued their treatment every 12 weeks up
to week 28 (beginning of Part B), at which time all patients were assessed for response to
risankizumab based on their sSPGA score. IMMhance is currently ongoing and interim
results up to week 52 were available for this review. However, the results of Part B
(maintenance of response following withdrawal of risankizumab and re-treatment in patients
who relapse) are of limited relevance to the current review, as the treatment administration
schedule does not reflect how risankizumab will be used in Canada, based on current
clinical practice.

IMMvent was a multi-centre, randomized, double-blind, double-dummy, active-controlled
trial designed to compare risankizumab with adalimumab (Part A, weeks 0 to 16), and
followed by switching patients who had an inadequate response to adalimumab to
risankizumab versus continuing treatment with adalimumab (Part B, week 16 to 44).

In Part A, patients were randomized in a 1:1 ratio to either risankizumab (150 mg at weeks
0 and 4) or adalimumab (80 mg at randomization, and 40 mg starting at week 1 and every
other week thereafter) SC up to week 16. Those who were responders and nonresponders
to adalimumab either continued adalimumab treatment or were switched to risankizumab,

CADTH COMMON DRUG REVIEW Clinical Review Report for Risankizumab (Skyrizi) 8
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respectively. Results of Part B from the IMMvent study support the efficacy of switching to
risankizumab in patients who to adalimumab, which is likely one scenario in which
risankizumab will be used in Canadian clinical practice.

Efficacy

The key efficacy outcomes identified in the review protocol were health-related quality of life
(HRQoL), measures of skin clearance (PASI response and sPGA), and patient-reported
symptoms. These outcomes were also identified as important to patients based on patient
input submissions received for this CDR review.

In all four included trials, HRQoL was measured using the validated Dermatology Life
Quality Index (DLQI) instrument. The score on the DLQI ranges from 0 to 30. A score of 0
to 1 means that patient HRQoL is not affected; the higher the score, the greater the
impairment in HRQoL. Overall, treatment with risankizumab resulted in an improved
HRQoL at 16 weeks after administering the induction regimen (two doses of risankizumab
150 mg SC at weeks 0 and 4) in each of the four trials. A statistically significantly larger
proportion of patients achieved a DLQI score of 0 or 1 at week 16 in the risankizumab
group compared with the ustekinumab group in UItIMMA-1 (65.8% versus 43.0%, adjusted
difference: 23.0; 95% confidence interval [Cl], 11.9 to 34.0; P < 0.001) and UItIMMA-2
(66.7% versus 46.5%, adjusted difference: 20.2; 95% ClI, 9.1 to 31.4; P < 0.001). In
IMMvent, more patients in the risankizumab group achieved a DLQI score of 0 at week 16
than in the adalimumab group (65.8% versus 48.7%, adjusted difference: || GGzl
-), but this outcome was not included as a ranked secondary end point. The patients
on risankizumab appeared to continue to maintain improved HRQoL over ustekinumab up
to week 52 in Part B of UItIMMA-1 and UItIMMA-2. Although DLQI score was not included
in the statistical hierarchy in Part B of any trials included in this review, given the magnitude
of the statistical significance of these results, it is unlikely that type | error affected these
results.

Mean (standard error [SE]) change from baseline in DLQI at week 16 was statistically
significantly greater in the risankizumab group compared with: the ustekinumab group in

uitivmA-1 (.
) - uitivvA-2 (.
I <nd adalimumab
(-11.5 [ versus -9.7 [, 'east squares ([LS] mean treatment difference |
) in IMMvent. Change from baseline in DLQI was not
a ranked secondary end point in any of the studies included in this review. Mean (SE)
change from baseline in DLQI at week 52 was also statistically significantly greater in
patients who continued risankizumab compared with those who continued ustekinumab
e
in UIMMA-1 and UttiMMA-2 (I
) | ViMvent, change from baseline DLQI score at
week 44 was statistically significantly different between patients re-randomized to
risankizumab versus adalimumab (  EGTGTzNGGEEEEEE R LS nean
difference: | EGTGTGTNGINGNGNGNGNGNGEEEEEEEEEE) < r<cognized estimates of the

minimal clinically important difference (MCID) for the DLQI range from 2.2 to 6.9."81°

The magnitude of the treatment effect for PASI 90 and sPGA clear or almost clear at
week 16 was approximately 20% in favour of risankizumab over ustekinumab or
adalimumab in each study, which is clinically meaningful according to the clinical expert
consulted for this CDR review. A statistically significantly larger proportion of patients
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achieved PASI 90 at week 16 in the risankizumab group compared with: the ustekinumab
groups in UItIMMA-1 (75.3% versus 42.0%, adjusted difference: 33.5; 95% ClI, 22.7 to 44.3;
P < 0.001) and UIRIMMA-2 (74.8% versus 47.5%, adjusted difference: 27.6; 95% Cl, 16.7 to
38.5; P < 0.001 for both), and the adalimumab group in IMMvent (72.4% versus 47.4%,
adjusted difference: || | | . - < 0.001). Statistically significant results
were also observed for the proportion of patients achieving PASI 100 at week 16 in each
trial in favour of risankizumab. The proportion of patients who achieved PASI 90 at week 52
was statistically significantly greater in patients who continued treatment with risankizumab
versus ustekinumab in both UIltIMMA-1 (81.9% versus 44.0%, adjusted difference: 38.3;
95% Cl, 27.9 to 48.6; P < 0.001) and UItIMMA-2 (80.6% versus 50.5%, adjusted difference:
30.2; 95% Cl, 19.6 to 40.9; P < 0.001) trials. Similarly, a greater proportion of patients in the
risankizumab group than in the ustekinumab group achieved PASI 100 at week 52 in both
trials. In IMMvent, switching to risankizumab was superior to continuing adalimumab in the
re-randomized patient population in terms of achieving PASI 90; 66.0% of patients re-
randomized to risankizumab versus 21.4% of those who continued on adalimumab

achieved PASI 90 at week 44 (adjusted difference: | NEGENEGTNGEGzG@GE: - < 0.001).

A statistically significantly larger proportion of patients achieved sPGA clear or almost clear
at week 16 in the risankizumab group compared with: the ustekinumab groups in
UItIMMA-1 (87.8% versus 63.0%, adjusted difference: 25.1; 95% ClI, 15.2 to 35.0;

P < 0.001) and UIRIMMA-2 (83.7% versus 61.6%, adjusted difference: 22.3; 95% Cl, 12.0 to
32.5; P < 0.001); and the adalimumab group in IMMvent (83.7% versus 60.2%, adjusted
difference: | NI - < 0.001). No MCID on the sPGA for patients with
plaque psoriasis was identified. Similar results for sSPGA clear or almost clear were
observed at week 52 in each of the studies. In Part B of UItIMMA-1 and UItIMMA-2, the
proportion of patients who achieved sPGA clear at week 52 was statistically significantly
greater in patients who continued treatment with risankizumab compared with ustekinumab
in UIMMA-1 (57.6% versus 21.0%, adjusted difference: | GcNNCGGEEEE

P < 0.001) and UItIMMA-2 (59.5% versus 30.3%, adjusted difference: || Gcz=zNEE
Il ~ < 0.001). The proportion of patients who achieved sPGA clear or almost clear at
week 52 was higher in the group that continued treatment with risankizumab compared with
the group that continued with ustekinumab; however, this was not a ranked secondary end
point and not controlled for multiplicity. At week 44 in IMMvent, in the re-randomized
population, a higher proportion of patients re-randomized to risankizumab compared with
those re-randomized to adalimumab achieved sPGA clear or aimost clear ([ EGcTcNENNNG
respectively, adjusted difference: || EGcININNIIIIIIIB -d sPGA clear
(I <sp-ctively, adjusted difference: | EEGTGTcTzTzNNNNNEEEEEEEEEE) -

week 44, but sPGA outcomes were not included in the ranked hierarchy for the statistical
analysis and were not controlled for multiplicity.

All four trials included in this review took into account the potential impact of body weight
and prior exposure to TNF antagonists on treatment response. Randomization was
stratified based on body weight (< 100 kg versus > 100 kg) and prior TNF antagonist
treatment (0 versus = 1), and the stratified analysis was conducted on the co-primary

end points. Results of this analysis were generally [l to those observed in the full
intention-to-treat (ITT) population in each of the four trials in that risankizumab was superior
to ustekinumab or adalimumab for PASI 90 and sPGA clear or almost clear. [l

CADTH COMMON DRUG REVIEW Clinical Review Report for Risankizumab (Skyrizi) 10
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. Subgroup
analyses on disease severity and history of psoriasis therapy (prior treatment with
traditional systemic drugs or any other biologic treatment) were also conducted on the co-
primary end points, with comparisons of risankizumab versus placebo conducted in
UIIMMA-1, UItIMMA-2, and IMMhance, and versus adalimumab in IMMvent; no
comparisons versus ustekinumab were conducted for these subgroup analyses. _

I Overall, the results of the subgroup analyses do not identify any particular
subgroup of patients whose condition would respond differently to treatment with
risankizumab.

Patient-reported symptoms were measured by the Psoriasis Symptoms Scale (PSS). The
proportion of patients who achieved a PSS score of 0 at week 16 in the risankizumab group
versus the ustekinumab group was 29.3% versus 15.0% in UItIMMA-1 (adjusted difference:
14.3; 95% ClI, 5.8 to 22.8; P < 0.001) and 31.3% versus 15.2% in UltIMMA-2 (adjusted
difference: 16.1; 95% Cl, 7.5 to 24.8; P < 0.001); the comparison between the risankizumab
and ustekinumab groups was not included in the statistical analysis hierarchy in either
study. The proportion of patients achieving a PSS score of 0 in Part B was also higher in
patients treated with risankizumab compared with ustekinumab in UItIMMA-1 (56.9% versus

30.0%, adjusted difference: | N I - < 0-001) and UtIMMA-2 (54.4%
versus 30.3%, adjusted difference: | N | | } EIIIIEEEEE - < 0.001), but this

comparison was outside the statistical testing hierarchy for both studies and was not
controlled for multiplicity. PSS was not measured in IMMhance or IMMvent in Part A or B of
either study. Thus, whether risankizumab offers any benefit for patient-reported symptoms
compared with adalimumab remains uncertain.

The results from Part B of UItIMMA-1 and UItIMMA-2 demonstrated that the response of
risankizumab versus ustekinumab was maintained at week 52. That response was
compared in patients on either risankizumab or ustekinumab throughout the duration of the
study (i.e., randomized at the beginning of Part A).

The results of the two indirect treatment comparisons (ITCs) appraised in this CDR review
suggest that over short-term (10 or 16 weeks) induction-treatment periods, the proportion of
patients achieving PASI 75 or PASI 90 responses was significantly greater for risankizumab
than for apremilast, etanercept, adalimumab, ustekinumab, infliximab, and secukinumab in
patients with moderate to severe chronic plaque psoriasis; no significant difference for
risankizumab versus ixekizumab, brodalumab or guselkumab was observed. -
results were observed for PASI 100 in the ITC submitted by the manufacturer.

Harms

The proportion of patients experiencing an adverse event (AE) was similar or slightly lower
in the risankizumab group versus the ustekinumab group in parts A and B of UltIMMA-1 and
UItIMMA-2, and similar to placebo in both trials. In UtIMMA-1 and UItIMMA-2, the most
frequently reported AEs across all parts of the studies were upper respiratory tract infection

(I i~ UitivivA-1; [ i~ U!tIMMA-2) and viral respiratory tract
infection (GGG i~ vtvvA-1; I in U'tIMMA-2). These AEs were

less common in the risankizumab group than in the ustekinumab group. In IMMhance, AEs
occurred in a similar proportion of patients in the risankizumab (45.5%) and placebo
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(48.0%) groups from week 0 to 16. A Il proportion of patients in the re-randomized
population experienced AEs during Part B (patients randomized to risankizumab in Part A
and re-randomized to continue risankizumab [[JJl] or switched to placebo [l at
week 28). In IMMhance, the most frequently reported AEs during Part B were [l

I i o-ticnts who were re-randomized to continue on

risankizumab and those who switched to placebo, respectively. In IMMvent, AEs occurred
in a similar proportion of patients in the risankizumab (55.8%) and adalimumab (56.9%)

groups. The most frequently reported AEs were | EGTGNTNGINIIIIIIIEEEEEE
I
I Part B, AES were reported in

a higher proportion of patients re-randomized to risankizumab (75.5%) than in patients re-
randomized to adalimumab (66.1%).

Serious adverse events (SAEs) occurred infrequently regardless of the treatment period
and treatment group in all four included trials. No SAE was observed in more than two
patients in any study. The rate of withdrawal due to AEs was low (< 2.5%, with the
exception of patients re-randomized to adalimumab in IMMvent [rate of 3.6%]) in all safety
analysis populations across all studies, and was similar across treatment groups in both
Part A and Part B of all studies included in this review. Treatment with risankizumab did not
appear to be associated with increased mortality, as there were only seven deaths reported
across the four included trials (i.e., two deaths each in UItIMMA-2 and IMMhance, and three
deaths in IMMvent, with no deaths reported in UItIMMA-1).

Notable harms of interest to this review included infections, injection-site reactions,
hypersensitivity events, immunogenicity, inflammatory bowel disease, major adverse
cardiovascular events (MACE), and psychiatric symptoms. In the current review, the
proportion of serious infection varied across trials and between treatment groups, but fungal
infections were more common in patients treated with risankizumab (ranging from -
). The proportion of patients experiencing injection-site reactions varied across trials
and treatment groups but was less than 8% in any study.

In UItIMMA-1 and UItIMMA-2, a [l proportion of patients in the risankizumab group
(I < xperienced hypersensitivity events during Part A than in the ustekinumab

() oroups, but hypersensitivity events occurred in a || | EGcNIENNGNGE

I |\ anaphylactic reactions were reported in UItIMMA-1 or UtIMMA-2,
IMMhance, or IMMvent.

The proportion of patients who experienced MACE ranged from no events in UItIMMA-1 to
two events in each of UtIMMA-2, [l and IMMvent. The incidence of inflammatory
bowel disease was not reported in any of the studies, and no clear pattern of psychiatric
symptoms emerged with risankizumab during UItIMMA-1, UItIMMA-2, IMMhance, or
IMMvent.

Safety outcomes were reported in the ITC submitted by the manufacturer, which showed

that |
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Potential Place in Therapy'

The clinical expert consulted by CADTH noted there are nine biologics (including
risankizumab) approved for the treatment of moderate to severe plaque psoriasis in
Canada. Risankizumab is one of two anti—IL-23 drugs; the other one is guselkumab.

Biologics are currently used as continuous therapy. The clinical expert indicated that when
a patient is started on a biologic, the treatment is expected to be continuous and lifelong. A
major unmet need is a treatment that is remittive or would work well on an intermittent “as-
needed” basis. So far, risankizumab and other biologics do not have clinical trial evidence

in this regard and are not positioned in clinical practice to fulfill this need.

Risankizumab appears to be more efficacious than adalimumab and ustekinumab, based
on the reviewed trials. The efficacy and safety profile of risankizumab seems similar to the
other anti—IL-23 drug, guselkumab, but lacks head-to-head data. Risankizumab may be
more convenient for patients, as it requires fewer injections (every 12 weeks versus every 8
weeks) compared with guselkumab. Risankizumab provides another choice for patients and
physicians.

Conclusions

Overall, the four trials included in this review support risankizumab as an efficacious
treatment with a safety profile at least similar to other biologics used for patients with
moderate to severe plaque psoriasis. Three studies included active comparators to
risankizumab: two were versus ustekinumab (UItIMMA-1 and UItIMMA-2) and one was
versus adalimumab (IMMvent). Overall, after administration of the induction regimen,
risankizumab demonstrated superior benefit to ustekinumab and adalimumab in terms of
HRQoL and in PASI 90 and sPGA skin clearance scores at week 16. As shown in
UIIMMA-1 and UItIMMA-2, the benefit of risankizumab over ustekinumab for PASI 90 and
sPGA was maintained up to week 52. Further, in patients whose condition did not exhibit an
adequate response to adalimumab, a higher proportion achieved PASI 90 after switching to
risankizumab for 28 weeks compared with continuing adalimumab, as demonstrated in the
IMMvent study. The included trials generally appear to have been performed with
methodological rigour with low risk of bias and included a trial population that was reflective
of patient characteristics and treatments typical of the Canadian context.

Other biologic treatments are associated with inflammatory bowel disease or psychiatric
symptoms, and no such AEs were identified in the clinical trials of risankizumab included in
this review. Treatment with risankizumab did not appear to be associated with an increased

incidence of injection-site reactions or MACE | EGNGNGINININININEEEEEE

' This information is based on information provided in draft form by the clinical expert consulted by CDR reviewers for the purpose of this review.
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There is no direct evidence comparing risankizumab with IL-17 inhibitors (brodalumab,
secukinumab, ixekizumab) or the IL-23 inhibitor guselkumab. Results of the two ITCs
appraised in this CDR review suggest that over short-term induction-treatment periods
(ranging from 10 to 16 weeks), the relative risk of achieving PASI 75 and PASI 90
responses is significantly greater for risankizumab than for placebo, apremilast, etanercept,
adalimumab, ustekinumab, infliximab, and secukinumab in patients with moderate to severe
chronic plaque psoriasis; no significant differences for risankizumab versus ixekizumab,

brodalumab, or guselkumab were observed. | NEGTczENzNNIINE

I hc< is uncertainty pertaining to the additional efficacy and safety
benefit that long-term treatment with risankizumab may have over these newer biologic
treatments.
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Table 1: Summary of Key Results

CADTH

UItIMMA-1 UItIMMA-2 IMMhance IMMvent

PART A2
Efficacy PBO UST RZB PBO UST RZB PBO RZB ADA RZB

(N =102) (N =100) (N = 304) (N =98) (N =99) (N = 294) (N =100) (N = 407) (N = 304) (N =301)
Proportion of Patients Achieving a DLQI Score of 0 or 1 at Week 16 (NRI)
n (%) 8 (7.8) 43 (43.0) 200 (65.8) 4 (4.1) 46 (46.5) 196 (66.7) 3(3.0) 266 (65.4) 148 (48.7) 198 (65.8)
Adjusted difference vs. RZB 57.9 (50.4 23.0 (11.9 - 62.2 (55.5 | 20.2(9.1to - 62.1 (56.4 - 17.1 (9.3 to -
(95% Cl) to 65.3)° to 34.0)° to 68.9)° 31.4)p to 67.9)° 24.8)°
DLQI Change From Baseline to Week 16 (LOCF)
N | H || H H || H || 288 285
Baseline, mean [ ] [ [ [ [ [ [ [ 13.1 14.2
Week 16, mean [ | [ | [ | [ ] [ | [ | [ ] [ | 34 1.8
Change from baseline, I . I . * . . . I
mean (SE)
Treatment difference, I . | . . | I | [ ] |
LS mean (SE) vs. RZB
95% Cl I | I | . | -25t0-1.1 -
P value ] ] | ] ] | ] | <0.001 -
Proportion of Patients Achieving PASI 90 at Week 16 (N
n (%) 5(4.9) 42 (42.0) 229 (75.3) 2 (2.0) 47 (47.5) 220 (74.8) 2(2.0) 298 (73.2) 144 (47 .4) 218 (72.4)
Adjusted difference vs. RZB 70.3 (64.0 33.5(22.7 - 72.5 (66.8 27.6 (16.7 - . 249 (17.5t0 —
(95% CI) to 76.7)° to 44.3)° to 78.2)° to 38.5)° 32.4)p
Proportion of Patients Achieving an sPGA Score of 0 or 1 (Clear or Almost Clear) at Week 16 (NRI)
n (%) 8 (7.8) 63 (63.0) 267 (87.8) 5(5.1) 61 (61.6) 246 (83.7) 7 (7.0) 340 (83.5) 183 (60.2) 252 (83.7)
Adjusted difference vs. RZB | 79.9 (735 | 25.1(15.2 - 785 (724 | 22.3(12.0 - . | ' -
(95% CI) to 86.3)° to 35.0)° to 84.5)° to 32.5)°
Proportion of Patients Achieving a PSS of 0 at Week 16 (NRI)
n (%) | 20 | 15(150) | 89(293) | o | 15(152) | 92(31.3) | AR NR NR NR
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| UItIMMA-1 | UItIMMA-2 IMMhance IMMvent
Adjusted difference vs. RZB | 27.1(21.2 | 14.3 (5.8 to - 31.2(25.7 | 16.1 (7510 -
(95% Cl) to 32.9)° 22.8)° to 36.6)° 24.8)°
HARMS PBO usT RZB PBO usT RZB PBO RZB ADA RZB
(N=102) | (N=100) (N = 304) (N = 98) (N=99) | (N=294) | (N=100) | (N=407) (N = 304) (N = 301)

AEs, N (%) 52(51.0) | 50 (50.0) 151 (49.7) 45459) | 53(53.5) | 134(45.6) | 48(48.0) | 185(45.5) | 173(56.9) 168 (55.8)
SAEs, N (%) 3(2.9) 8(8.0) 7(2.3) 1(1.0) 3(3.0) 6 (2.0) 8(8.0) 8 (2.0) 9 (3.0) 10 (3.3)
WDAESs, N (%) I | I I | | I I 7(23) 3(1.0)
Deaths, N (%) 0 0 0 0 0 1(0.3) 0 0 2(0.7) 1(0.3)
PARTB
EFFICACY PBO/RZB | UST/UST | RZB/RZB | PBO/RZB | UST/UST | RZB/RZB | RZB/RZB/ RZB/ ADA/ ADA ADA/ RZB

(N = 97) (N=100) | (N=304) (N=9) (N = 99) (N = 294) PBO RZB/IRZB | (N = 56) (N = 53)d

(N=225)¢ | (N=111)

Proportion of Patients Achieving a DLQI Score of 0 or 1
n (%) I I I B e e NR NR [ [ |
Adjusted difference vs. RZB | . | | . | '
(95% Cl)
DLQI Change From Baseline (LOCF)
N H | | | | | | | | | | [ | |
Baseline, mean [ ] [ [ [ [ [ [ | [
End of Part B, [ | [ | [ | [ | [ | [ | [ | [ |
mean
Change from baseline, . . [ . . . I e
mean (SE)
Treatment difference, LS | . | | . | [ |
mean (SE) vs. RZB
95% Cl | . | | [ | [ |
P value | [ | | [ | [ |
Proportion of Patients Achieving PASI 90
n (%) | 76(784) | 44(440) | 249(819) | 80(85.1) | 50(505) | 237(s0.6) | NN | N @ 1214 35 (66.0)

CADTH COMMON DRUG REVIEW Clinical Review Report for Risankizumab (Skyrizi)




CADTH

UItIMMA-1 UIIMMA-2 IMMhance | IMMvent

Adjusted difference vs. RZB - 38.3(27.9 - — 30.2 (19.6 | 45’
(95% ClI) to 48.6) to 40.9)
Proportion of Patients Achieving an sPGA Score of 0 or 1 (Clear or Almost Clear)
n (%) 88 (90.7) 54 (54.0) 262 (86.2) 82 (87.2) 54(545) | 245833 | 1IN TR 19 (33.9) 39 (73.6)
Adjusted difference vs. RZB = 32.4 (22.0 - = 29.1 (18.5 - 38’
(95% ClI) to 42.9) to 39.6)
HARMS PBO/RZB | UST/UST RZB/RZB | PBO/RZB | UST/UST | RZB/RZB RZB/ RZB/ ADA/ADA ADA/RZB

(N=97) (N =99) (N=297) (N =94) (N=94) (N=291) | RZB/IPBO | RZB/RZB (N = 56) (N=53)

(N = 225) (N=111)

AEs, N (%) 65 (67.0) 66 (66.7) 182 (61.3) 61 (64.9) 70745) | 1625.7) | R 37 (66.1) 40 (75.5)
SAEs, N (%) 3(3.1) 4 (4.0) 16 (5.4) 3(3.2) 4 (4.3) 13 (4.5) [ ] 2 (3.6) 3(5.7)
WDAEsS, N (%) 0 2(2.0) 1(0.3) 1(1.1) 1(1.0) 1(0.3) [ 2(3.6) 0
Deaths, N (%) 0 0 0 0 0 1(0.3) | 0 0

ADA = adalimumab; AE = adverse event; Cl = confidence interval; DLQI = Dermatology Life Quality Index; ITT = intention-to-treat; LOCF = last observation carried forward; LS = least squares; NR = not reported;

NRI = nonresponder imputation; PASI = Psoriasis Area and Severity Index; PBO = placebo; PSS = Psoriasis Symptoms Scale; RZB = risankizumab; SAE = serious adverse event; SE = standard error; SPGA = static Physician

Global Assessment; UST = ustekinumab; vs. = versus; WDAE = withdrawal due to adverse event.

Note: In all studies, Part A is from week 0 to 16. In UItIMMA-1 and UItIMMA-2, Part B is from week 16 to 52. IMMhance is ongoing and data for Part B is from week 28 to 52. In IMMvent, Part B is from week 16 to 44.

aFor Part A, Cl and P values are computed for comparison between RZB versus UST, and RZB versus PBO. Across the strata, the 95% CI for adjusted difference was calculated according to the Cochran—Mantel-Haenszel test
adjusted for the comparison of two treatment groups. If there was a stratum containing zero count, 0.1 was added to each cell. Within each stratum, the 95% CI for the difference was calculated based on normal approximation to
the binomial distribution. Across the strata; P value was calculated from the Cochran—Mantel-Haenszel test adjusted for strata.

bpP <0.001.

¢ The ITT_B_R population for IMMhance included patients randomized to risankizumab (arm 1) in Part A and re-randomized to risankizumab or placebo in Part B.

4 The ITT_B_RR population for IMMvent included all patients randomized to adalimumab at baseline in Part A who were re-randomized at week 16.
Source: UItIMMA-1,2° UItIMMA-2,2' IMMhance,?? and IMMvent?? Clinical Study Reports.
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Introduction

Disease Prevalence and Incidence

Plaque psoriasis is a chronic, inflammatory skin disease caused in part by dysregulation of
the immune system. It is a T-cell-mediated disease driven primarily by pathogenic T-cells
that produce high levels of interleukin 17 (IL-17) and tumour necrosis factor (TNF) alpha in
response to interleukin 23 (IL-23)."

Psoriasis is characterized by the presence of erythematous inflammatory plaques that may
be itchy or painful and are usually covered by silver, flaking scales.”2 In addition to the overt
dermatological symptoms, plaque psoriasis is often associated with psychosocial
symptoms, including poor self-esteem, and may affect various aspects of social functioning,
including interpersonal relationships and performance at school or work.? According to
patient input received for this CADTH Common Drug Review (CDR), one-third of
participants indicated loss of sleep, negative effects on self-confidence, and problems with
intimacy, and 47% indicated that concentration at work was frequently affected. Psoriasis is
associated with comorbid conditions, including depressive symptoms, conditions associated
with an increased risk of cardiovascular disease (such as type 2 diabetes, metabolic
syndrome, coronary heart disease, and obesity), psoriatic arthritis, and kidney disease.?*2°
The extent to which symptoms and risk factors impact the patient’s daily life may depend on
the severity of the disease.?430

The severity of psoriasis is classified as either mild, moderate, or severe using criteria such
as body surface area (BSA) or scores on the Psoriasis Area and Severity Index (PASI) and
Dermatology Life Quality Index (DLQI). Using these measures, moderate psoriasis involves
a PASI score of 8 or higher, and severe psoriasis can be defined as PASI = 10 or DLQI

= 10 or BSA = 10%. Although clear definitions of psoriasis severity can be applied to clinical
trials, variability exists in clinical practice. According to the clinical expert consulted for this
Clinical Study Report, in clinical practice, disease severity is determined based on the
severity and extent of lesions, and the extent to which the condition impacts patient health-
related quality of life (HRQoL) and activities of daily living, but may vary across physicians
and depends largely on the patient’s input. As per the Canadian Guidelines for the
Management of Plaque Psoriasis, the definition of moderate or severe psoriasis for clinical
practice is when it significantly affects patient HRQoL due to the degree of physical
discomfort caused by the condition or location of manifestation, or when the condition
causes severe degradation in HRQoL and cannot be controlled by routine skin-care
measures or topical therapy.®

It is estimated that approximately one million Canadians are living with psoriasis.® Plaque
psoriasis is the most common form and represents approximately 90% of cases.?
Approximately 35% of patients with psoriasis have moderate to severe disease.

Standards of Therapy

Due to the chronic nature of the condition, plaque psoriasis requires lifelong treatment.
Measures of treatment success include clearance (absence of signs of disease), control
(satisfactory response to therapy as defined by the patient or physician), and remission
(suppression of signs and symptoms over time).® Clearance and symptom control have
been identified as treatment outcomes that are important to patients. According to the
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clinical expert, treatment decisions depend largely on the patient’s perception of their
disease.

Topical treatments (such as corticosteroids, vitamin D3 analogues, retinoids, anthralin, and
tars) may be used in patients with moderate to severe psoriasis, but it is widely accepted
that they will not be sufficient to control symptoms in this patient population.>® Treatment for
moderate to severe plaque psoriasis often involves systemic therapies. Traditional systemic
drugs include cyclosporine and methotrexate, but long-term use is limited by toxicity.®
Biologic drugs are appropriate for long-term use and are generally associated with evidence
of disease clearance within three months of initiating treatment.2 According to the clinical
expert consulted for this review, in patients who fail to respond to treatment with one
biologic, the dose may be increased or patients may be switched to another biologic. It is
estimated that approximately 20% of patients will discontinue treatment with a biologic;31-3
however, according to the clinical expert consulted for this review, discontinuation rates are
lower in Canada due to the clinical practice of increasing the dose of the biologic in patients
who do not exhibit an adequate response. The first biologic drugs approved to treat plaque
psoriasis were TNF-alpha inhibitors and include adalimumab, etanercept, and infliximab.
While effective and associated with rapid disease control, these TNF-alpha inhibitors are
associated with a number of overlapping safety concerns, including serious infections (e.g.,
sepsis, reactivated tuberculosis, viral infections), autoimmune conditions (e.g., lupus and
demyelinating disorders), and malignancies such as lymphoma.>® Newer biologic drugs
include the IL-23 inhibitor guselkumab, the IL-12/23 inhibitor ustekinumab, and IL-17
inhibitors secukinumab, ixekizumab, and brodalumab. However, their use is associated with
serious infections, potential activation of inflammatory bowel disease in the case of IL-17
inhibitors, and suicidal ideation in the case of brodalumab.”'” According to the clinical
expert consulted for this review, IL-17 and IL-23 inhibitors have replaced the TNF-alpha
inhibitors as the most commonly used biologic treatments in Canada. In the patient input
received for this review, patients expressed concern regarding the side effects of currently
available treatments and a desire for a treatment with fewer side effects. The most recent
update to the Canadian treatment guidelines was published in 2016 and does not include
these recently approved biologic treatments. No international guidelines incorporating these
biologic drugs were identified; however, CADTH and the National Institute for Health and
Care Excellence (NICE) have issued recommendations that each of these drugs be
reimbursed with conditions. Table 2 provides an overview of the biologic drugs for the
treatment of plaque psoriasis in Canada.

Drug

Risankizumab (Skyrizi) is a solution for injection in a single-use, pre-filled syringe containing
75 mg risankizumab in 0.83 mL (90 mg/mL) sterile solution. Risankizumab is approved by
Health Canada for the treatment of adult patients with moderate to severe plaque psoriasis
who are candidates for systemic therapy or phototherapy.3” Risankizumab is not indicated
in the pediatric population, as the efficacy and safety of risankizumab have not been
evaluated in patients less than 18 years of age. The recommended dose of risankizumab is
150 mg (two 75 mg injections) administered by subcutaneous (SC) injection at week 0,
week 4, and every 12 weeks thereafter.%”

Risankizumab is a humanized immunoglobulin G1 monoclonal antibody that selectively
binds with high affinity to the p19 subunit of human IL-23 cytokine and inhibits IL-23
signalling in cell-based assays, including the release of the pro-inflammatory cytokine,
IL-17.37
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Table 2: Key Characteristics of Biologic Drugs for the Treatment of Psoriasis

Biologic

Indication?

Route of

Administration

Recommended Dose

Serious Side
Effects/Safety
Issues

IL-23 Inhibitors

Risankizumab | Treatment of adult patients with SC 150 mg (two 75 mg Infection
moderate to severe plaque psoriasis injections) administered by Hypersensitivity
who are candidates for systemic subcutaneous injection at reactions
therapy or phototherapy week 0 and week 4, and

every 12 weeks thereafter

Guselkumab Treatment of adult patients with SC 100 mg administered at Infection

(Tremfya) moderate to severe plaque psoriasis week 0 and week 4,
who are candidates for systemic followed by maintenance
therapy or phototherapy dosing every 8 weeks

thereafter

IL-12/23 Inhibitors

Ustekinumab In adult patients for the treatment of SC 45 mg at weeks 0 and 4, Infection

(Stelara) chronic moderate to severe plaque then every 12 weeks Malignancy
psoriasis who are candidates for thereafter Serious
phototherapy or systemic therapy Alternatively, 90 mg may be | hypersensitivity
Treatment of chronic moderate to used in patients with a body | reactions

severe plaque psoriasis in adolescent
patients from 12 to 17 years of age
who are inadequately controlled by, or
are intolerant to, other systemic
therapies or phototherapies
Consideration should be given to
discontinuing treatment in patients
who have shown no response up to
12 weeks of treatment

weight > 100 kg

For patients who
inadequately respond to
dosing every 12 weeks,
consideration may be given
to treating as often as every
8 weeks

Dose of 0.75 mg/kg is
recommended in pediatric
patients weighing < 60 kg

IL-17 inhibitors

Brodalumab Treatment of moderate to severe SC 210 mg at weeks 0, 1, and e Suicidal ideation
(Siliq) plagque psoriasis in adult patients who 2 followed by 210 mg every and behaviour
are candidates for systemic therapy or 2 weeks e Crohn’s disease
phototherapy ¢ Infection
Secukinumab | Treatment of moderate to severe SC 300 mg with initial dosing at | e Infection
(Cosentyx) plagque psoriasis in adult patients who weeks 0, 1, 2, 3, and 4 e Inflammatory
are candidates for systemic therapy or followed by monthly bowel disease
phototherapy maintenance dosing e Serious
hypersensitivity
reactions
o
Ixekizumab Treatment of adult patients with SC 160 mg at week 0 followed ¢ Infection
(Taltz) moderate to severe plaque psoriasis by 80 mg at weeks 2, 4, 6, e Serious
who are candidates for systemic 8, 10, and 12, then 80 mg hypersensitivity
therapy or phototherapy every 4 weeks reactions

¢ Inflammatory
bowel disease

TNF inhibitors
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Biologic Indication? Route of Recommended Dose Serious Side
Administration Effects/Safety
Issues
Infliximab Treatment of adult patients with 1\ 5 mg/kg followed by ¢ Infection
(Remicade, chronic moderate to severe plaque additional 5 mg/kg doses at | ¢ Malignancies
Inflectra, psoriasis who are candidates for 2 and 6 weeks after the first Cardiovascular
Renflexis) systemic therapy infusion, then every events
For patients with chronic moderate 8 weeks thereafter ¢ Hematologic
plaque psoriasis, infliximab should be If a patient does not show abnormalities
used after phototherapy has been an adequate response at ¢ Hepatic
shown to be ineffective or week 14 after infusions at abnormalities
inappropriate weeks 0, 2, and 6, no e Hypersensitivity
additional treatment with reactions
infliximab should be given o Autoimmunity and
immunogenicity
¢ Neurologic events
Adalimumab Treatment of adult patients with SC Initial dose of 80 mg ¢ Malignancies
(Humira, chronic moderate to severe plaque followed by 40 mg every e Infection
Hadlima) psoriasis who are candidates for other week starting one e Congestive heart
systemic therapy week after the initial dose failure
For patients with chronic moderate Continued therapy beyond » Hematologic
plagque psoriasis, adalimumab should 16 weeks should be events
be used after phototherapy has been carefully reconsidered in a e Hypersensitivity
shown to be ineffective or patient not responding reactions
inappropriate within this time period o Autoimmunity and
immunosuppressi
on
¢ Neurologic events
Etanercept Treatment of adult patients with SC Adults: Starting dose of ¢ Infections
(Enbrel?) chronic moderate to severe plaque 50 mg dose given twice ¢ Malignancies
psoriasis who are candidates for weekly (administered 3 or4 | « Neurologic events
systemic therapy or phototherapy days apart) for 3 months » Hematologic
Treatment of pediatric patients aged 4 followed by a reduction to a events

to 17 years with chronic severe
psoriasis who are candidates for
systemic therapy or phototherapy

maintenance dose of 50 mg
per week. A maintenance
dose of 50 mg given twice
weekly has also been
shown to be efficacious
Pediatric patients:

0.8 mg/kg per week (up to a
maximum of 50 mg per
week)

Congestive heart
failure
Autoimmunity

IL = interleukin; IV = intravenous; SC = subcutaneous.

2Health Canada indication.

b Biosimilar etanercept products are not approved by Health Canada for the treatment of plaque psoriasis.

Source: Product monographs for Skyrizi,*” Tremfya,” Stelara,® Siliq,® Cosentyx,'® Taltz,'" Remicade,? Inflectra,'® Renflexis," Humira,'® Hadlima,'” and Enbrel.'®
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Objectives and Methods

Objectives

To perform a systematic review of the beneficial and harmful effects of risankizumab
solution for injection in a pre-filled syringe (75 mg risankizumab in 0.83 mL solution;

90 mg/mL) for the treatment of adult patients with moderate to severe plaque psoriasis who
are candidates for systemic therapy or phototherapy.

Methods

Studies selected for inclusion in the systematic review included pivotal studies provided in
the manufacturer’s submission to CDR and Health Canada, as well as those meeting the
selection criteria presented in Table 3.

Table 3: Inclusion Criteria for the Systematic Review

Patient Population Adults with moderate to severe plaque psoriasis

Subgroups:

o disease severity

¢ biologic naive vs. biologic experienced
¢ systemic naive vs. systemic exposed
¢ body weight (< 100 kg vs. > 100 kg)

Intervention Risankizumab alone or in combination with other therapies:
150 mg administered by SC injection at week 0, week 4, and every 12 weeks thereafter

Comparators When used as monotherapy or as combination therapy with other non-biologic drugs:
Biologic drugs targeting interleukins:
e brodalumab, guselkumab, ixekizumab, secukinumab, ustekinumab
Biologic drugs targeting TNF alpha:
e adalimumab, etanercept, infliximab
Non-biologic systemic drugs:
¢ acitretin, apremilast, cyclosporine, methotrexate

Efficacy outcomes:

¢ HRQoL by a validated instrument (e.g., DLQI, SF-36, EQ-5D)?
¢ skin clearance / psoriasis score (e.g., PASI response, global assessment)?
e patient-reported outcomes (e.g., PSI)?

Harms outcomes:

AEs,? SAEs, WDAEs, mortality, notable harms (including infections, injection-site reactions,
hypersensitivity events, immunogenicity, inflammatory bowel disease, major cardiovascular events,
psychiatric symptoms)

Outcomes

Study Design Published and unpublished phase Ill and IV RCTs

AE = adverse event; DLQI = Dermatology Life Quality Index; EQ-5D = EuroQol 5-Dimensions questionnaire; HRQoL = health-related quality of life; PASI = Psoriasis Area
and Severity Index; PSI = Psoriasis Symptom Inventory; RCT = randomized controlled trial; SAE = serious adverse event; SC = subcutaneous; SF-36 = Short Form (36)
Health Survey; TNF = tumour necrosis factor; WDAE = withdrawal due to adverse event; vs. = versus.

2These outcomes were identified as being of particular importance to patients in the input received by CADTH from patient groups.
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The literature search was performed by an information specialist using a peer-reviewed
search strategy.

Published literature was identified by searching the following bibliographic databases:
MEDLINE All (1946-) through Ovid; Embase (1974-) through Ovid; and PubMed. The
search strategy consisted of both controlled vocabulary, such as the National Library of
Medicine’s MeSH (Medical Subject Headings), and keywords. The main search concept
was Skyrizi (risankizumab).

No methodological filters were applied to limit retrieval to study type. Where possible,
retrieval was limited to the human population. Retrieval was not limited by publication year
or by language. Conference abstracts were excluded from the search results. See
Appendix 2 for the detailed search strategies.

The initial search was completed on November 16, 2018. Regular alerts were established
to update the search until the meeting of the CADTH Canadian Drug Expert Committee on
March 20, 2019. Regular search updates were performed on databases that do not provide
alert services.

Grey literature (literature that is not commercially published) was identified by searching
relevant websites from the following sections of the Grey Matters checklist
(www.cadth.ca/grey-matters): health technology assessment agencies, health economics,
clinical practice guidelines, drug and device regulatory approvals, advisories and warnings,
drug class reviews, and databases. Google and other Internet search engines were used to
search for additional Web-based materials. These searches were supplemented by
reviewing the bibliographies of key papers and through contacts with appropriate experts. In
addition, the manufacturer of the drug was contacted for information regarding unpublished
studies.

Two CDR clinical reviewers independently selected studies for inclusion in the review
based on titles and abstracts, according to the predetermined protocol. Full-text articles of
all citations considered potentially relevant by at least one reviewer were acquired.
Reviewers independently made the final selection of studies to be included in the review,
and differences were resolved through discussion. Included studies are presented in
Table 4, excluded studies (with reasons) are presented in Appendix 3.
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Results

Findings From the Literature

A total of four studies were identified from the literature for inclusion in the systematic
review (Figure 1). The included studies are summarized in Table 4. A list of excluded

studies is presented in Appendix 3.

Figure 1: Flow Diagram for Inclusion and Exclusion of Studies

61
Citations identified in
literature search

5 6
Potentially relevant reports Potentially relevant reports
from other sources identified and screened

Total potentially relevant reports identified and screened

1

6
Reports excluded

Presenting data from 4 unique studies

5
Reports included
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Table 4: Details of Included Studies

UItIMMA-1

(M16-008)

UItIMMA-2

IMMhance

CADTH

IMMvent

(M15-995)

(M15-992)

(M16-010)

Study Design Double-blind, double-dummy and placebo- and Double-blind, placebo- Double-blind, double-
active-controlled phase Il RCT controlled phase Il dummy, active-controlled
RCT (ongoing) phase IIl RCT
Locations 79 sites, 8 countries 64 sites, 10 countries 60 sites, 9 countries 66 sites, 11 countries
(Australia, Canada, (Austria, Belgium, (Australia, Belgium, (Canada, Czech Republic,
Czech Republic, Canada, France, Canada, Czech Finland, France, Germany,
France, Germany, Germany, Mexico, Republic, France, Mexico, Poland, Portugal,
Japan, Republic of Poland, Portugal, Spain, Germany, Japan, Sweden, Taiwan, US)
Korea, US) us) Republic of Korea, US)
Randomized 506 491 507 605
(N)
Inclusion e 2> 18 years of age e 2> 18 years of age e 2> 18 years of age
Criteria e Moderate to severe chronic plaque psoriasis of e Moderate to severe e Moderate to severe
= 6 months duration with or without PsA chronic plaque chronic plaque psoriasis
e BSA involvement =2 10% psoriasis of of 2 6 months duration
e PASI =12 = 6 months duration with or without PsA
e sPGA=3 e BSA involvement ¢ BSA involvement
@ « Candidates for systemic therapy or 210% 210%
g phototherapy e PASI=12 e PASI =12
g e Candidates for treatment with ustekinumab e sPGA=3 e sPGA=23
= ¢ Candidates for ¢ Candidates for
g systemic therapy or systemic therapy or
g phototherapy phototherapy
< ¢ Candidates for
2 treatment with
% adalimumab
a Exclusion ¢ Non-plaque forms of psoriasis e Non-plaque forms of | e Non-plaque forms of
Criteria e Current drug-induced psoriasis psoriasis psoriasis
¢ Active ongoing inflammatory diseases other e Current drug- e Current drug-induced
than psoriasis induced psoriasis psoriasis
¢ Chronic or relevant acute infections (HIV, o Active ongoing e Active ongoing
hepatitis, TB) inflammatory inflammatory diseases
o Documented active or suspected malignancy or diseases other than other than psoriasis
history of malignancy within 5 years prior to psoriasis e Chronic or relevant
screening e Chronic or relevant acute infections (HIV,
e Previous exposure to risankizumab or acute infections hepatitis, TB)
ustekinumab (HIV, hepatitis, TB) e Documented active or
e Documented active or suspected malignancy
suspected malignancy or history of
or history of malignancy within
malignancy within 5 5 years prior to
years prior to screening
screening e Previous exposure to
e Previous exposure to risankizumab or
risankizumab adalimumab
Intervention 150 mg risankizumab SC at weeks 0 and 4, every 150 mg risankizumab 150 mg risankizumab SC
& 12 weeks thereafter up to week 40 SC at weeks 0 and 4, at weeks 0 and 4, every
= every 12 weeks 12 weeks thereafter up to
(=] thereafter up to week 32
week 88
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UItIMMA-2
(M15-995)

UItIMMA-1

(M16-008)

IMMhance
(M15-992)

CADTH

IMMvent
(M16-010)

Comparator(s) | Part A: Ustekinumab (45 mg for patients < 100 kg; | Placebo SC at weeks 0 | Adalimumab SC; 80 mg
90 mg for patients > 100 kg) or placebo SC at and 4 and every at randomization, 40 mg
weeks 0 and 4 12 weeks thereafter up | at weeks 1 and every
Part B: Ustekinumab (45 mg for patients < 100 kg; | to week 88 other week up to
90 mg for patients > 100 kg) at weeks 16, 28, 40 week 41
Phase
z Screening 1 to 6 weeks up to 6 weeks 1 to 6 weeks
E Treatment Part A: 16 weeks Part A1: 16 weeks Part A: 16 weeks
=] period Part B: week 16 to 52 Part A2: Up to week 28 Part B: week 16 to 44
a Part B: week 28 to 88
Follow-up 12 to 16 weeks 16 weeks 16 weeks
Primary End e PASI| 90 at week 16 e PASI 90 at week 16 e PASI| 90 at week 16
Point e sPGA of clear or almost clear at week 16 e sPGA of clear or e sPGA of clear or
almost clear at almost clear at week
" week 16 16
% Other End e PASI 100 e PASI75 e PASI75
o Points e PASI 90 e PASI 100 e PASI 100
8 e PASI75 e sPGA of clear or ¢ PASI 90
e sPGA of clear (0) almost clear (0O or 1) e sPGA of clear or
e sPGA of clear or almost clear (0 or 1) o sPGA of clear (0) almost clear (0 or 1)
e DLQI e DLQI e sPGA of clear (0)
e PSS score e DLQI
«» | Publications Gordon et al., 201838 NA NA
5
2z

BSA = body surface area; DLQI = Dermatology Life Quality Index; NA = not available; PASI = Psoriasis Area and Severity Index; PsA = psoriatic arthritis; PSS = Psoriasis
Symptoms Scale; RCT = randomized controlled trial; SC = subcutaneous; sPGA = static Physician Global Assessment; TB = tuberculosis.

Note: One additional report was included (CDR submission).3®
Source: UItIMMA-1,2° UItIMMA-2,2" IMMhance,?? and IMMvent?® Clinical Study Reports.

Included Studies

Description of Studies

A total of four phase lll randomized controlled trials (RCTs) were included in the CDR
systematic review: UItIMMA-1 (N = 506), UItIMMA-2 (N = 491), IMMhance (N = 507), and
IMMvent (N = 605). All four trials had similar inclusion and exclusion criteria and enrolled
patients with moderate to severe plaque psoriasis (Table 4). All four trials were conducted
in two parts (A and B); treatment duration and co-primary end points were identical in Part
A of each study. In each study, patients were randomized to double-blind treatment in
blocks and stratified by body weight (< 100 kg versus > 100 kg) and prior exposure to TNF
antagonists. Eligible patients from each of the studies had the option of participating in the

open-label extension study M15-997 (described in Appendix 6).

UItIMMA-1 and UItIMMA-2 were identically designed multi-centre, randomized, double-
blind, double-dummy, placebo-controlled, active comparator—controlled studies completed
in 2017 that were designed to assess the efficacy and safety of risankizumab versus
placebo and ustekinumab. UItIMMA-1 was conducted in 79 sites across eight countries,
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including nine sites in Canada. UItIMMA-2 was conducted in 64 sites across 10 countries,
including eight sites in Canada. The studies consisted of two parts, as depicted in Figure 2.
Part A (week 0 to 16) was a 16-week double-blind treatment period in which patients were
randomized using interactive response technology in a 3:1:1 ratio to treatment with either
risankizumab (150 mg SC), ustekinumab (45 mg or 90 mg SC for patients < 100 kg or

> 100 kg, respectively) or placebo SC at weeks 0 and 4. In Part B (week 16 to 52), all
patients randomized to placebo in Part A were switched to treatment with risankizumab
(150 mg every 12 weeks), while patients randomized to risankizumab or ustekinumab
continued their assigned treatment (risankizumab every 12 weeks or ustekinumab at
weeks 16, 28, and 40) up to week 40 and were followed up to week 52. At week 52, eligible
patients had the option of participating in the open-label extension study M15-997
(described in Appendix 6).

Figure 2: UItIMMA-1 and UItIMMA-2 Study Design

=
B
i
e
=
s
c
@
o

(=3
a.
it
1
=

(3:1:1)

Risankizumab 150 mg, n=300 (Week 0, 4, 16, 28, 40)

Ustekinumab 45 or 90 mg based on screening weight, n=100, (Week 0, 4, 16, 28, 40)

Placebo, n=100

Phase 3 OLE

Risankizumab 150 mg (Week 16, 28, 40)

OLE = open-label extension.
Source: UItIMMA-12° and UItIMMA-22" Clinical Study Reports.

16 Weeks 52
56 weeks if not participating in OLE

IMMhance was a multi-centre, randomized, double-blind, placebo-controlled, ongoing trial
designed to evaluate the safety and efficacy of risankizumab versus placebo, maintenance
of response to risankizumab following drug withdrawal, and response following re-treatment
with risankizumab in patients who experienced relapse after withdrawal. An interim analysis
up to week 52 was available for this review (September 1, 2017 cut-off date). IMMhance is
being conducted in 60 sites across nine countries, including nine sites in Canada. The
IMMhance study design is illustrated in Figure 3. In Part A1 (week 0 to 16), patients were
randomized in a 4:1 ratio to either risankizumab 150 mg (arm 1) or placebo (arm 2) SC at
weeks 0 and 4, up to week 16. At week 16 (Part A2), all patients originally randomized to
placebo received treatment with risankizumab 150 mg SC every 12 weeks. Note that
patients in this treatment arm did not receive the induction regimen for risankizumab.
Therefore, results pertaining to arm 2 of this study are not described in this CDR review, as
the dosing for risankizumab is not aligned with the recommended dosing described in the
Health Canada product monograph or the CDR review protocol. Patients originally
randomized to risankizumab (arm 1) continued their treatment every 12 weeks up to week
28 (beginning of Part B), at which time all patients were assessed for response to
risankizumab based on the static Physician Global Assessment (sPGA). Patients who had
an sPGA = 2 at week 28 were considered nonresponders and received open-label
treatment with risankizumab 150 mg SC every 12 weeks up to week 88. Patients who had
an sPGA of clear (0) or almost clear (1) at week 28 were re-randomized in a 1:2 ratio to
continue treatment with risankizumab 150 mg or placebo SC every 12 weeks up to week
88; blinding was maintained during this part of the study. After week 32, all re-randomized
patients who experienced relapse were switched to open-label treatment with risankizumab
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and re-treated with risankizumab 150 mg at 0, 4, and 16 weeks after relapse (as time
permitted during the treatment period of Part B).

Figure 3: IMMhance Study Design

Part A Part B
Open-label risankizumab 150 mg q12w

Blinded risankizumab

150 mg n=400 : . .
Blinded risankizumab 150 mg q12w
r‘= ] ] [}
-] Y I ] I
P~} ‘ Randomization f i 1 L
% Blinded Blinded platebo} | o)
risankizumab I 4 &
- 150 mg $PGA >3 W ¥ 44 Ll
E LS 38 Rescue to open-label risankizumab 2
m
Blinded Open-label risankizumab 150 mg q12w -
placebo =
n~-100
Blinded risankizumab 150 mg q12w
1 ] 1
LSS Rescue to open-label risankizumab 716 week foliovw-ug |
0 > 16 » 28 32 52 Weeks 88 104
Part Al Part A2

OLE = open-label extension; q12w = every 12 weeks; sPGA = static Physician Global Assessment.
Source: IMMhance Clinical Study Report.?

IMMvent was a multi-centre, randomized, double-blind, double-dummy, active-controlled
trial completed in 2017 designed to assess the efficacy and safety of risankizumab versus
adalimumab (Part A, weeks 0 to 16), and to assess the efficacy and safety of switching to
risankizumab in patients who had an inadequate response to adalimumab versus
continuing treatment with adalimumab (Part B, week 16 to 44). IMMvent was conducted in
66 sites across 11 countries, including seven sites in Canada. The IMMvent study design is
illustrated in Figure 4. In Part A, patients were randomized in a 1:1 ratio to either
risankizumab (150 mg at weeks 0 and 4) or adalimumab (80 mg at randomization, and

40 mg starting at week 1 and every other week thereafter) SC up to week 16. At week 16,
patients who were randomized to adalimumab in Part A were reassigned to one of the
following treatment groups, based on PASI score at week 16:

e PASI < 50: switched to treatment with risankizumab 150 mg SC at weeks 16, 20
(induction regimen), and 32

e PASI 90: continued treatment with adalimumab 40 mg SC every other week through
week 41

e PASI 50 to < 90: re-randomized 1:1 to either risankizumab 150 mg SC at weeks 16, 20

(induction regimen), and 32, or continued treatment with adalimumab 40 mg SC every
other week through week 41.

All patients who were randomized to risankizumab in Part A continued on risankizumab
(150 mg SC every 12 weeks) through week 44.
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Figure 4: IMMvent Study Design

Part A
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Risankizumab 150 mg, n=300, (Week 0, 4, 16, 28, 40)

) Risankizumab 150 mg
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3| Week 0, 40 mg at Week 1, g2w) m— Risankizumab 150 mg, n=~60

N

[
(=}
®
=
Bo_
- -
E3 T
° —
©
c
©
o

Phase 3 OLE

Sk Adalimumab 40 mg, n=~60
Adalimumab 40 mg

16  Weeks 2
48 weeks if not participating in OLE

OLE = open-label extension; PASI = Psoriasis Area and Severity Index; q2w = every 2 weeks.

Source: IMMvent Clinical Study Report.?

Populations
Inclusion and Exclusion Criteria

Key inclusion and exclusion criteria were similar for all four trials. Please refer to Table 4 for
a list of key inclusion and exclusion criteria for each included trial.

All trials included patients with moderate to severe plaque psoriasis defined as BSA
involvement of = 10%, PASI = 12, and sPGA = 3, which is aligned with definitions of
disease severity used in clinical trials in the Canadian Guidelines for the Management of
Plaque Psoriasis.® Patients were eligible for study participation regardless of prior treatment
status (i.e., those naive or experienced with phototherapy, traditional systemic treatments,
or biologic treatments); only those who had previously been exposed to any study drug (i.e.,
risankizumab, ustekinumab, or adalimumab) were excluded. Other patients who were
ineligible for study participation included various groups of patients with comorbid
conditions (those with current or a history of malignant disease or chronic or relevant acute
infections) and those with forms of psoriasis other than plaque psoriasis.

Baseline Characteristics

The baseline demographics and disease characteristics at the beginning of Part A for each
of the trials are summarized in Table 5. Overall, baseline demographics were similar across
the trials as well as between the treatment groups within trials. In each of the studies, the
majority of participants were male (68% to 77%) and white (65% to 92%). The mean age of
patients across the four trials was between 45 and 49 years and the mean weight of
patients ranged from 88 kg to 92 kg, with two-thirds of patients in each study weighing less
than 100 kg. UItIMMA-1 included a higher percentage of Asian patients, given the location
of study sites; therefore, the mean body weight of patients in this trial is slightly lower than
in UIMMA-2, IMMhance, and IMMvent.

Baseline patient disease characteristics were consistent with a population with moderate to
severe plaque psoriasis and were generally comparable between treatment groups across
the four trials. The majority of patients (77% to 85%) had a baseline sSPGA score of 3
(moderate), a mean PASI score between 18 and 21, and BSA involvement of 21% to 28%.
There was a slight imbalance in PASI score in URIMMA-2, where patients in the
risankizumab group had a slightly higher mean PASI score and higher BSA involvement at
baseline (PASI: 20.54; BSA: 26.2%) than patients in the placebo (PASI: 18.86; BSA:
23.9%) and ustekinumab (PASI: 18.21; BSA: 20.9%) groups.
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Previous treatment experience varied across and within studies. A higher number of
patients in each treatment group in UItIMMA-1 had previous experience with phototherapy
or photochemotherapy compared with the other three trials. In each of the trials,
approximately half the patients had used traditional systemic therapy (36.7% to 57.8%);
however, as shown in Table 5, this was not balanced across treatment groups in
UItIMMA-1, UItIMMA-2, and IMMhance. Biologics were used previously by 30% to 57% of
patients across the trials; although previous exposure to biologic treatment varied across
trials, this was well balanced between treatment groups within each study except for
UItIMMA-1, where the proportion of patients previously treated with a biologic ranged from
30% in the ustekinumab group to 39.2% in the placebo group.

Baseline characteristics were not summarized for the intention-to-treat (ITT) population in
Part B in UItIMMA-1 or UtIMMA-2. In Part B, patients initially randomized to placebo were
switched to treatment with risankizumab 150 mg SC every 12 weeks starting at week 16;
otherwise, randomization was maintained within the risankizumab and ustekinumab
treatment groups. Given that patient demographics and baseline characteristics were
generally well balanced between the risankizumab and ustekinumab treatment groups in
Part A, and given the low rate of study withdrawal from Part A and the high proportion of
patients dosed in Part B (Table 10 and Table 11), baseline characteristics for these
treatment groups should be similar to Part A.

In IMMhance and IMMvent, demographic and disease characteristics for patients re-
randomized in Part B were well balanced between groups and were generally similar to
those in Part A (Table 6). In both studies, the re-randomized patient population consisted
mostly of males and was predominantly white, with the majority of patients considered to be
of moderate disease severity. In IMMhance, disease characteristics and previous treatment
experience for patients re-randomized in Part B was similar to patients in Part A. In
IMMvent, mean age was slightly higher for patients re-randomized to risankizumab (mean:
49.5 years; standard deviation [SD]: 14.75). Also of note was that the mean PASI score at
the beginning of Part B appeared to be lower in the risankizumab group. Further, more
patients re-randomized to the risankizumab group (60.4%) had previous experience with
traditional systemic therapy than those re-randomized to the adalimumab group (41.1%).
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Table 5: Summary of Baseline Characteristics, Part A (Intention-to-Treat Population)

PBO
(N=102)

UItIMMA-1

usT
(N =100)

UItIMMA-2

IMMhance

PBO

CADTH

IMMvent

(N =100)

Mean age, years (SD) 49.3 (13.63) 46.5 (13.42) 48.3 (13.39) 46.3 (13.26) | 48.6 (14.81) 46.2 47.9 49.6 47.0 (13.09) 453
(13.68) (13.78) (13.17) (13.79)
Sex, n (%)
Female 23 (22.5) 30 (30.0) 92 (30.3) 31 (31.6) 33 (33.3) 91 (31.0) 27 (27.0) 124 (30.5) 92 (30.3) 91 (30.2)
Male 79 (77.5) 70 (70.0) 212 (69.7) 67 (68.4) 66 (66.7) 203 (69.0) 73 (73.0) 283 (69.5) 212 (69.7) 210 (69.8)
Race, n (%)
White 71 (69.6) 74 (74.0) 200 (65.8) 87 (88.8) 91 (91.9) 255 (86.7) 82 (82.0) 320 (78.6) 263 (86.5) 245 (81.4)
Black 1(1.0) 1(1.0) 10 (3.3) 2(2.0) 2(2.0) 10 (3.4) 2(2.0) 18 (4.4) 6 (2.0) 11 (3.7)
Asian 28 (27.5) 22 (22.0) 86 (28.3) 7(7.1) 4 (4.0) 25 (8.5) 15 (15.0) 64 (15.7) 35 (11.5) 41 (13.6)
American Indian or I I I I | I | | | I
Alaska Native
Native Hawaiian or other | I I I I | I I | |
Pacific Islander
Multi-race | | | | [ [ | [ | [
Weight, kg
Mean (SD) 88.82 88.89 87.81 92.15 91.85 92.20 91.14 92.17 91.35 88.79
(20.227) (22.875) (22.897) (20.007) (21.439) (21.727) (20.176) (23.556) (24.580) (23.117)
Median (min, max) 84.10 85.35 83.90 90.00 89.50 (46.0, 90.40 92.40 88.60 87.00 (42.6, 86.00
(563.2,144.2) | (43.5,157.2) (45.0, 160.8) (48.0, 157.0) 143.5) (46.0, (51.7, (47.0, 190.0) (43.2,
170.0) 137.3) 193.1) 163.2)
<100 kg, n (%) 76 (74.5) 74 (74.0) 226 (74.3) 67 (68.4) 69 (69.7) 203 (69.0) 68 (68.0) 283 (69.5) 217 (71.4) 219 (72.8)
> 100 kg, n (%) 26 (25.5) 26 (26.0) 78 (25.7) 31(31.6) 30 (30.3) 91 (31.0) 32 (32.0) 124 (30.5) 87 (28.6) 82 (27.2)
PASI
Mean (SD) 20.50 (6.681) | 20.08 (6.837) 20.63 (7.675) 18.86 18.21 20.54 21.17 19.91 19.72 (7.512) 19.95
(7.308) (5.857) (7.831) (8.682) (7.935) (7.459)
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Median (min, max)

PBO
(N=102)

UItIMMA-1

usT
(N = 100)

RZB
(N = 304)

PBO
(N = 98)

UItIMMA-2

UST
(N =99)

RZB

(N = 294)

IMMhance

PBO
(N = 100)

RZ
(N = 407)

CADTH

ADA
(N = 304)

BSA (%)

Mean (SD)

27.9 (17.23)

25.2 (14.70)

26.2 (15.35)

23.9 (15.70)

20.9 (12.07)

26.2

28.3
(19.07)

25.5 (16.77)

Median (min, max)

-

-

-

sPGA, n (%)

Moderate

86 (84.3)

85 (85.0)

256 (84.2)

81(81.8)

228 (77.6)

1 4

Severe

16 (15.7)

15 (15.0)

48 (15.8)

18 (18.2)

66 (22.4)

23 (23.0)

84 (20.6)

3
&
=
©
—

PsA Status, n (%)

Diagnosed

Suspected

No

CV Disease, n (%)

Myocardial infarction

Angina pectoris

Transient ischemic
attack

Stroke

Deep vein thrombosis

Topical therapy, n (%)

Phototherapy or
photochemotherapy,
n (%)
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UItIMMA-1 UItIMMA-2 IMMhance IMMvent

PBO usT RZB PBO usT RZB PBO RZB ADA
(N =102) (N = 100) (N = 304) (N =98) (N=99) | (N=294) | (N=100) | (N=407) | (N=304)
I

30 (30.0) 104 (34.2) 42 (42.9) 43 (43.4) | 118 (40.1

Non-biologic systemic
therapy, n (%)

Any biologic, n (%)

~

51(51.0) | 230(56.5) | 111(36.5) | 118(39.2)
I I I I N
I I E I N e

Naive to systemic
therapy, n (%)

Naive to all (other than
topical treatment),
n (%)

ADA = adalimumab; BSA = body surface area; CV = cardiovascular; ITT = intention-to-treat; max = maximum; min = minimum; PASI = Psoriasis Area and Severity Index; PBO = placebo; PsA = psoriatic arthritis;
RZB = risankizumab; SD = standard deviation; sPGA = static Physician Global Assessment; UST = ustekinumab.

Note: ITT population refers to Part A (weeks 0 to 16) in all studies.
Source: UItIMMA-1,2° UItIMMA-2,2' IMMhance,?? and IMMvent? Clinical Study Reports.

CADTH COMMON DRUG REVIEW Clinical Review Report for Risankizumab (Skyrizi) 33



CADTH

Table 6: Summary of Baseline Characteristics, Part B (Intention-to-Treat Population)

IMMhance (ITT_B_R Population)?

RZB/RZB/

PBO

RZB/RZB/
RZB

IMMvent (ITT_B_RR Population)?

ADA/ADA
(N = 56)

ADA/RZB
(N =53)

(N = 225)

(N =111)

Mean age, years (SD) 49.3 (13.05) 48.2 (13.44) 45.8 (11.33) 49.5 (14.75)
Sex, n (%)

Female 69 (30.7) 28 (25.2) 16 (28.6) 18 (34.0)

Male 156 (69.3) 83 (74.8) 40 (71.4) 35 (66.0)
Race, n (%)

White 177 (78.7) 82 (73.9) 44 (78.6) 42 (79.2)

Black 10 (4.4) 6 (5.4) 0 1(1.9)

Asian 34 (15.1) 23(20.7) 12 (21.4) 10 (18.9)

American Indian or Alaska Native | | | |

Native Hawaiian or other Pacific [ ] | | |

Islander

Multi-race I | | |
Weight, kg

Mean (SD) 91.01 (22.199) 91.35 (23.674) 92.56 (25.033) 89.39 (25.897)

Median (min, max) 88.00 (47.2, 159.4) | 87.10 47.0, 164.3) | HEGNGNNNINININII5E '

<100 kg, n (%) 159 (70.7) 79 (71.2) 40 (71.4) 40 (75.5)

> 100 kg, n (%) 66 (29.3) 32 (28.8) 16 (28.6) 13 (24.5)
PASI

Mean (SD) 19.67 (7.304) 20.25 (8.879) 19.25 (7.613) ]

Median (min, max) 17.40 (12.0, 47.6) 17.00 (12.0, 63.4) ] I
BSA (%)

Mean (SD) 25.4 (15.67) 25.2 (17.64) 24.3 (16.43) 27.6 (19.89)

Median (min, max) 20.0 (10, 84) 19.0 (10, 90) ] [ ]
sPGA, n (%)

Moderate 185 (82.2) 86 (77.5) [ ] [ ]

Severe 40 (17.8) 25 (22.5) 13 (23.2) 6 (11.3)
PsA Status, n (%)

Diagnosed I I I I

Suspected I I I I

No I I I I
CV Disease, n (%)

Myocardial infarction I I | I

Angina pectoris I I | I

Transient ischemic attack I I I |

Stroke | | | |

Deep vein thrombosis [ ] | | |
Topical therapy, n (%) I I I I
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Phototherapy or
photochemotherapy, n (%)

CADTH

IMMhance (ITT_B_R Population)? IMMvent (ITT_B_RR Population)?

RZB/RZB/ RZB/RZB/ ADA/ADA ADA/RZB
PBO (N = 56) (N = 53)

Non-biologic systemic therapy,
n (%)

Any biologic, n (%)

N

4 (42.9

~

16 (30.2

~

Naive to systemic therapy, n (%)

Naive to all (other than topical
treatment), n (%)

ADA = adalimumab; BSA = body surface area; CV = cardiovascular; ITT = intention-to-treat; max = maximum; min = minimum; PASI = Psoriasis Area and Severity Index;
PBO = placebo; PsA = psoriatic arthritis; RZB = risankizumab; SD = standard deviation; sSPGA = static Physician Global Assessment; UST = ustekinumab.

@ Baseline characteristics are for patients re-randomized in Part B. In IMMhance, the ITT_B_R population included patients who were considered responders to
risankizumab and re-randomized to continue risankizumab or switch to placebo. In IMMvent, the ITT_B_RR population included patients initially randomized to
adalimumab in Part A and re-randomized to either adalimumab or risankizumab in Part B.

Source: IMMhance,?? and IMMvent? Clinical Study Reports.

Interventions

In all of the four trials included in this review, risankizumab 150 mg for SC administration
was provided in two pre-filled syringes, each containing 75 mg risankizumab. All
comparative treatments were administered as per the product label. A placebo was
administered SC using a pre-filled syringe. Matching placebos for the active and
comparative treatments were employed as applicable. Patients were not permitted to use
any biologic treatment, any traditional systemic treatments (including methotrexate,
cyclosporine, corticosteroids, cyclophosphamide, tofacitinib, apremilast, retinoids,
fumarate), photochemotherapy, phototherapy, or any topical treatments throughout the
duration of the study. Each of these medications was restricted for a specified period of
time prior to randomization, depending on the treatment (Table 7). Patients were permitted
to continue concomitant therapies for chronic conditions other than those specified in the
exclusion criteria.
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Table 7: General Overview of Restricted Medications

Medications Restriction Duration
Guselkumab, tildrakizumab Not allowed neither before nor
during trial participation
Briakinumab, secukinumab, ustekinumab 6 months prior to randomization
Brodalumab, ixekizumab 4 months prior to randomization
e Adalimumab, infliximab 12 weeks prior to randomization
¢ Investigational products for psoriasis (non-biologics)
e Etanercept 6 weeks prior to randomization

e Live virus vaccinations

¢ Any investigational device or product (excludes psoriasis products) 30 days prior to randomization

* Other systemic immunomodulating treatments, e.g., methotrexate, cyclosporine A,
corticosteroids,? cyclophosphamide, tofacitinib, apremilast

o Other systemic psoriasis treatments (e.g., retinoids, fumarates, any other drug known to
possibly benefit psoriasis)

e Photochemotherapy (e.g., PUVA)

e Phototherapy (e.g., UVA, UVB) 14 days prior to randomization

¢ Topical treatment for psoriasis or any other skin condition (e.g., corticosteroids,? vitamin D

analogues, vitamin A analogues, pimecrolimus, retinoids, salicylvaseline, salicylic acid, lactic
acid, tacrolimus, tar, urea, andanthralin, alpha-hydroxy, fruit acids)

PASI = Psoriasis Area and Severity Index; PUVA = psoralen—ultraviolet A; UVA = ultraviolet A; UVB = ultraviolet B.
@ No restriction on corticosteroids with only a topical effect (e.g., inhaled corticosteroids to treat asthma or corticosteroid drops used in the eye or ear).

b Exception: Topical steroids of US class 6 (mild, such as desonide) or US class 7 (least potent, such as hydrocortisone) for use on the face, axilla, and/or genitalia with a
restriction of use within 24 hours prior to trial visit in which PASI is assessed.

Source: UItIMMA-1,2° UItIMMA-2,2" IMMhance,?? and IMMvent?® Clinical Study Reports.

In Part A of UItIMMA-1 and UItIMMA-2, patients were randomized in a 3:1:1 ratio to
treatment with either risankizumab (150 mg), ustekinumab (45 mg or 90 mg SC for patients
<100 kg or > 100 kg, respectively) or placebo at weeks 0 and 4. In Part B (week 16 to 52),
all patients randomized to placebo in Part A were switched to treatment with risankizumab
(150 mg at weeks 16, 28, and 40), while patients randomized to risankizumab or
ustekinumab continued their assigned treatment (risankizumab every 12 weeks or
ustekinumab at weeks 16, 28, and 40). Blinding was maintained throughout Part B of the
studies. Patients originally assigned to placebo in Part A did not receive an induction
regimen of risankizumab at the start of Part B. Patients assigned to the risankizumab or
placebo groups also received matching placebo for ustekinumab, while patients assigned to
ustekinumab also received matching placebo for risankizumab.

In Part A of the IMMhance study, patients were randomized in a 4:1 ratio to either
risankizumab 150 mg (arm 1) or placebo (arm 2) SC at weeks 0 and 4. All patients received
one additional dose of risankizumab 150 mg SC at week 16. As discussed previously in this
review, details of interventions for Part B will be restricted to arm 1 (i.e., patients
randomized to treatment with risankizumab in Part A). Details of treatment received for
patients in arm 1 during Part B are as follows:

e Nonresponders (sPGA = 2): Open-label risankizumab 150 mg SC every 12 weeks
starting at week 28 and continuing to week 88
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e Responders (sPGA 0 or 1): Re-randomized at week 28 to continue treatment with
150 mg risankizumab or switched to matching placebo SC every 12 weeks starting at
week 28 and continuing to week 88.

All patients who experienced relapse during Part B (sSPGA = 3) received open-label

treatment with risankizumab 150 mg SC. | IIGcININININGNGNGNININNIEEEEEEEEEEEE

In Part A of the IMMvent study, patients were randomized in a 1:1 ratio to either
risankizumab (150 mg at weeks 0 and 4) plus matched placebo for adalimumab, or
adalimumab (80 mg at randomization, and 40 mg starting at week 1 and every other week
thereafter) plus matched placebo for risankizumab SC through week 15. During Part B of
the study, patients who were randomized to adalimumab in Part A were reassigned to one
of the following treatment groups, based on their PASI score at week 16:

e < PASI 50: Switched to treatment with risankizumab 150 mg SC at weeks 16, 20
(induction regimen), and 32, plus matching placebo for adalimumab through week 41

e PASI 90: Continued treatment with adalimumab 40 mg SC every other week plus
matching placebo for risankizumab through week 41

e PASI 50 to < PASI 90: re-randomized in a 1:1 ratio to either risankizumab (plus
matching placebo for risankizumab) 150 mg SC at weeks 16, 20 (induction regimen),
and 32, or continued treatment with adalimumab 40 mg (plus matching placebo for
risankizumab) SC every other week through week 41.

All patients randomized to risankizumab in Part A continued risankizumab (150 mg SC
every 12 weeks) plus matching placebo for adalimumab through week 44.

Outcomes

A detailed discussion of the validity of outcomes measures described in this section is
provided in Appendix 5.

HRQoL was measured using the DLQI in each of the four trials. DLQI is a widely used
dermatology-specific questionnaire to assess the impact of the disease on a patient’s
HRQoL. It consists of a 10-item patient-reported questionnaire assessing six different
domains that may affect quality of life: symptoms and feelings, daily activities, leisure, work
and school performance, personal relationships, and treatment.'4° The DLQI produces a
numeric score that can range from 0 to 30; the higher the score, the greater the impairment
in quality of life.1840

DLQI scores are interpreted in the following way (estimates of minimal clinically important
difference [MCID], range from 2.2 to 6.9):81°

e 0to 1 =no effect
e 6 to 10 = moderate effect
e 11 to 20 = very large effect

e 21 to 30 = extremely large effect
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The following symptom-related efficacy end points were measured in all four trials:

o sPGA success: sPGA score of 0 indicating clear or 1 indicating almost clear

e PASI scores of 75, 90, or 100 (i.e., a 75%, 90%, or 100% improvement in the
PASI score)

Psoriasis Area and Severity Index

The PASI is a widely used instrument in psoriasis trials and clinical practice that grades the
severity of psoriatic lesions and the patient’s response to treatment. It combines the extent
of BSA involvement in four anatomical regions (head, trunk, arms, and legs) and the
severity of desquamation, erythema, and plaque induration or infiltration (thickness) in each
region. In general, a PASI score from > 5 to 10 is considered moderate disease and a score
above 10 is considered severe. A 75% reduction in the PASI score (PASI 75) was the
traditional benchmark for clinical trials in psoriasis and was the criterion for the efficacy of
new psoriasis treatments approved by the FDA.#' However, according to a clinical expert
consulted for this review, in current clinical practice the treatment goal is achievement of
PASI 90 or PASI 100.

Static Physician Global Assessment

The sPGA is a single estimate of a physician’s impression of patient’s psoriasis. %2 In
UltIMMA-1, UItIMMA-2, IMMvent, and IMMhance, sPGA was based on a composite score
of a physician assessment of erythema, average thickness, and scaling of all psoriatic
lesions. Each category was scored on a five-point scale (0 to 4); higher scores indicate
more severe condition. The composite score falls on a scale of 0 to 4, interpreted as below:

e 0 = Cleared, except for residual discoloration

e 1 =Minimal

e 2 = Mild
e 3 = Moderate
e 4 = Marked

e 5= Severe
No MCID for patients with plaque psoriasis was identified.

Psoriasis Symptoms Scale

The PSS is a patient-reported instrument that assesses the severity of psoriasis symptoms.
Pain, redness, itching, and burning are rated by patients on a five-point Likert scale, from 0
(none) to four (very severe). In UtIMMA-1 and UItIMMA-2, the PSS was self-administered
by patients using a daily diary from visits 2 to 6 and completed during clinics from visit 7
onward. Patients were asked to rate the severity of their symptoms over the past 24 hours
using the following questions:

o How severe was your pain from your psoriasis during the past 24 hours?
o How severe was the redness from your psoriasis during the past 24 hours?
e How severe was your itching from your psoriasis during the past 24 hours?
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e How severe was your burning from your psoriasis during the past 24 hours?
o None

o Mild

o Moderate
o Severe

o Very severe

Although the PSS is based on two similar instruments, the Psoriasis Symptom Inventory
and the Psoriasis Symptom Diary, which are validated instruments, no evidence of validity
and reliability was available for the PSS.

Safety outcomes, including treatment-emergent adverse events (TEAEs) and serious
adverse events (SAEs), were collected based on established definitions using the primary
Medical Dictionary for Regulatory Activities system organ classes and preferred terms.

Statistical Analysis

The statistical analysis plan was similar in each of the four trials. In general, between-group
treatment comparisons for categorical variables (PASI, sPGA) were conducted with a
Cochran—Mantel-Haenszel test with body weight (< 100 kg versus > 100 kg) and prior TNF
antagonist exposure (0 versus 1) as strata for the analysis. In cases where stratum did not
contain any participants in any cell, the zero count was replaced by 0.1 to prevent dividing
by zero. For continuous variables, an analysis of covariance (ANCOVA) was conducted to
compare between-group treatment effects with treatment group, baseline value, and the
stratification factors of baseline weight (< 100 kg versus > 100 kg) and prior exposure to
TNF antagonists (0 versus = 1) in the model. All treatment effects were based on a two-
sided significance level of 0.05.

UItIMMA-1 and UItIMMA-2

Both studies were powered based on achievement of the co-primary end points (PASI 90
and an sPGA of clear or almost clear at week 16). Sample sizes were calculated assuming
the PASI 90 response rate at week 16 would be 65% for the risankizumab arm and 45% for
the ustekinumab arm, while the rate of achievement of sPGA clear or almost clear at

week 16 was assumed to be 85% in the risankizumab arm and 67.5% in the ustekinumab
arm. The assumed response rates were based on the results of the phase | and phase Il
studies in the risankizumab clinical development program. The assumed response rate for
PASI 90 and sPGA for the placebo group was 5% for both end points. The total sample size
required was 500 participants (300 for the risankizumab arm, and 100 each for the
ustekinumab and placebo arms). Based on the 3:1 randomization scheme employed in the
study, 300 participants in the risankizumab arm and 100 in the ustekinumab arm would
yield 94% and 95% power for the PASI 90 and sPGA, respectively.
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Multiplicity was handled by conducting statistical testing for the primary and ranked
secondary variables in hierarchical order. If statistically significant results (P < 0.05) were
not achieved for any outcome in the higher rank, statistical testing for all subsequent
outcomes was not conducted. PASI 90 at week 16 was the first co-primary end point and
an sPGA of clear or almost clear at week 16 was the second co-primary end point. No
adjustment for multiplicity was applied, as the co-primary end points in Part A were required
to demonstrate statistical significance simultaneously. Secondary outcomes were testing in
the following hierarchical order:

1. Proportion of patients who achieved sPGA clear at week 16 (risankizumab versus
placebo)

2. Proportion of patients who achieved PASI 100 at week 16 (risankizumab versus
placebo)

3. Proportion of patients who achieved DLQI 0 or 1 at week 16 (risankizumab versus
placebo)

Proportion of patients who achieved PSS 0 at week 16 (risankizumab versus placebo)

5. Proportion of patients who achieved PASI 90 at week 16 (risankizumab versus
ustekinumab)

6. Proportion of patients who achieved sPGA clear or almost clear at week 16
(risankizumab versus ustekinumab)

7. Proportion of patients who achieved PASI 100 at week 16 (risankizumab versus
ustekinumab)

8. Proportion of patients who achieved sPGA clear at week 16 (risankizumab versus
ustekinumab)

9. Proportion of patients who achieved PASI 90 at week 52 (risankizumab versus
ustekinumab)

10. Proportion of patients who achieved PASI 100 at week 52 (risankizumab versus
ustekinumab)

11. Proportion of patients who achieved sPGA clear at week 52 (risankizumab versus
ustekinumab)

12. Proportion of patients who achieved PASI 75 at week 12 (risankizumab versus
ustekinumab)

13. Proportion of patients who achieved sPGA clear or almost clear at week 12
(risankizumab versus ustekinumab)

14. Proportion of patients who achieved DLQI 0 or 1 at week 16 (risankizumab versus
ustekinumab)

15. PSS total score (change from baseline) at week 16 (risankizumab versus placebo)

16. Statistically significant results were achieved for each of the preceding ranked
end points.

For categorical variables, the nonresponder imputation (NRI) was the primary analysis to
control for missing data. In the NRI, participants were categorized as nonresponders if they
had a missing value at any visit, unless that participant was a responder at the visits
preceding and subsequent to the visit for which data were missing. The last observation
carried forward (LOCF) approach was conducted as sensitivity analyses. For continuous
variables, the LOCF was the primary approach and NRI was the secondary approach. The
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multiple imputation approach was used as a sensitivity analysis for ranked primary and
secondary end points.

Subgroups identified in the CDR review protocol that were analyzed on the co-primary
efficacy end points in each of the four trials included body weight and prior exposure to TNF
antagonists (both of which comprised the stratified analysis), disease severity (including
patients with a PASI score above or below the median of each study), sPGA (moderate and
severe), and history of psoriasis therapy (including those with and without previous
exposure to non-biologic systemic therapy and those with and without previous exposure to
any biologic therapy).

IMMhance

The IMMhance study was powered based on achievement of the co-primary end points
(PASI 90 and sPGA clear or almost clear) at week 16 (Part A), and on sPGA at week 52 for
patients re-randomized at week 28 (Part B). For Part A, the assumed response rates for the
risankizumab arm were 65% for PASI 90 at week 16, and at least 80% for sPGA clear or
almost clear at week 16. The assumed response rate for the placebo group was 5% for
both end points. The assumed response rates were based on the results of the phase | and
Il studies in the risankizumab clinical development program. The total sample size required
was 500 participants. Based on the 4:1 randomization scheme employed in Part A, 400
participants in the risankizumab arm and 100 in the placebo arm would yield > 99% power
for the co-primary end points. For Part B, loss of response was assumed in, at most, 10%
of patients re-randomized to the risankizumab arm and approximately 25% of patients re-
randomized to the placebo arm. To achieve 90% power for the between-group comparison
in sSPGA response rate at week 52, 102 participants were required in the risankizumab arm
and 204 participants were required in the placebo arm based on the 2:1 randomization
scheme employed in Part B.

In the primary efficacy analysis for Part A, PASI 90 at week 16 was the first co-primary end
point and an sPGA of clear or almost clear at week 16 was the second co-primary end
point. No adjustment for multiplicity was applied, as the co-primary end points were
required to demonstrate statistical significance simultaneously. The key efficacy end point
in Part B, sPGA clear or almost clear at week 52 for re-randomized patients (patients
randomized to risankizumab in Part A and re-randomized to risankizumab or placebo in
Part B [ITT_B_R population]), was tested independently with a type | error rate of 0.05.

Multiplicity was handled by conducting statistical testing for the primary and ranked
secondary variables in hierarchical order, as previously described for UItIMMA-1 and
UItIMMA-2. Secondary outcomes for risankizumab versus placebo were testing in the
following hierarchical order:

Proportion of patients who achieved PASI 75 at week 16

Proportion of patients who achieved PASI 100 at week 16

Proportion of patients who achieved sPGA clear at week 16

Ll

Proportion of patients who achieved DLQI 0 or 1 at week 16

Statistically significant results were achieved for each of the aforementioned ranked
end points.
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In Part B, the ranked secondary end point was the achievement of sPGA clear or almost
clear (0 or 1) at week 104; this is not discussed in this review, as IMMhance is currently
ongoing. All other secondary end points for Part B were not controlled for multiplicity.

Methods for imputing missing data and subgroups analyses in IMMhance were identical to
those previously described for UItIMMA-1 and UltIMMA-2.

IMMvent

The IMMvent study was powered based on achievement of the co-primary end points
(PASI 90 and sPGA clear or almost clear) at week 16 (Part A), and on PASI 90 at week 44
for patients re-randomized at week 16 in Part B. For Part A, the assumed response rates
for the risankizumab arm were 65% for PASI 90 at week 16 and at least 85% for sPGA
clear or almost clear at week 16. The assumed response rates were based on the results of
the phase | and Il studies in the risankizumab clinical development program. A sample size
of 300 participants for each arm would yield > 90% power for both primary end points,
assuming a response rate of 70% in the risankizumab arm and a 50% response rate in the
adalimumab arm for PASI 90, and an achievement rate of 85% in the risankizumab arm
and 70% in the adalimumab arm for sPGA clear or almost clear. For Part B, PASI 90 at
week 44 was assumed to be approximately 40% for patients re-randomized to adalimumab
and approximately 70% of patients re-randomized to risankizumab. The basis for these
assumptions was not identified. To achieve 90% power for the between-group comparisons
in PASI 90 at week 44 with a type | error rate of 0.05, a total of 120 participants were
required. Approximately 40% of participants from Part A were expected to be eligible for re-
randomization in Part B (i.e., be within PASI 50 and PASI 90 at week 16). Therefore,

300 patients were required in the adalimumab arm at randomization in Part A.

In the primary efficacy analysis for Part A, PASI 90 at week 16 was the first co-primary end
point and sPGA clear or almost clear at week 16 was the second co-primary end point. No
adjustment for multiplicity was applied, as the co-primary end points were required to
demonstrate statistical significance compared with adalimumab simultaneously. The key
efficacy end point in Part B, PASI 90 at week 44 for re-randomized patients (ITT_B_RR
population), was tested independently; no adjustment for multiplicity was described. Each of
these end points will be tested using a two-sided test with a type | error rate of 0.05.

Multiplicity was handled by conducting statistical testing for the ranked secondary variables
in hierarchical order, as previously described for UItIMMA-1 and UItIMMA-2. Secondary
outcomes were testing in the following hierarchical order:

1. Proportion of patients who achieved PASI 75 at week 16
2. Proportion of patients who achieved PASI 100 at week 16

Statistically significant results were achieved for each of the ranked end points in the
preceding list.

The only ranked secondary end point for Part B was the achievement of PASI 100 at

week 44 in the re-randomized patient population, which compared the results for the
patients who continued adalimumab with those for the patients who switched to
risankizumab. All other efficacy end points analyzed in Part B were outside of the statistical
hierarchy and were not controlled for multiplicity.
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Methods for imputing missing data and subgroups analyses in IMMvent were identical to
those previously described for UItIMMA-1 and UItIMMA-2.

Analysis Populations

The main efficacy and safety analyses were conducted on the ITT and safety populations

)

respectively, in each of the four studies included in this CDR review. In all studies, the ITT

population was defined as all patients who were randomized at baseline, and the patients
included in all safety populations were required to have received at least one dose of the
study drug and one post-baseline assessment. Specifically, in UItIMMA-1 and UItIMMA-2,
the analysis populations were defined as follows:202!

o |TT: All patients randomized at week 0. Patients who were randomized to the placebo

arm in Part A did not continue into Part B of the study and were therefore excluded from

the ITT population for Part B.

o Per-protocol: All patients who were compliant with the study protocol (those who
received at least 75% of the study drug injections and who had either a PASI or sPGA
assessment post-baseline and had stable moderate to severe plaque psoriasis at
baseline).

o Safety: All randomized patients who received at least one dose of the study drug in Part
A. Those who withdrew from the study prior to the start of Part B were not included in
the safety analysis for Part B. The safety population for parts A and B included only
patients who were randomized to either risankizumab or ustekinumab in Part A.

o All risankizumab: All patients who received at least one dose of risankizumab during the

study.

In IMMhance and IMMvent, different ITT and safety populations were analyzed for different
parts of the study. The populations, definitions, and notations for treatment groups
discussed within the CDR review are summarized in Table 8 and Table 9.

Table 8: Analysis Populations in IMMhance

Population
ITT_A1/Safety_A1

Treatment Code
RzZB

Definition

All patients randomized to
risankizumab in Part A

Objective
To assess efficacy of initial treatment

PBO All patients randomized to placebo in
Part A
ITT_B_R/Safety_ B_R RZB/RZB/RZB Patients randomized to risankizumab To compare the efficacy of continued
(arm 1) in Part A and re-randomized treatment with risankizumab versus
to risankizumab in Part B withdrawal from the treatment. The
RZB/RZB/PBO Patients randomized to risankizumab | fisankizumab arm will also be
(arm 1) in Part A and re-randomized summarized (including data after
to placebo in Part B re-treatment) for long-term efficacy
with the option of re-load
ITT_B_NR/Safety B_NR | RZB/RZB/RZB Patients randomized to risankizumab To assess the potential delayed
in Part A and were nonresponders at response
week 28
ITT_B_PBO_RT/ RZB/RZB/PBO/RZB | Patients randomized to risankizumab To assess response after

Safety B_PBO_RT

in Part A and re-randomized to
placebo in Part B and received at
least one dose of re-treatment with
open-label risankizumab after relapse

re-treatment with risankizumab in
patients who experienced relapse
subsequent to drug withdrawal
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Population Treatment Code Definition Objective

ALL_RZB RzB Patients who received at least one To perform the safety analysis
dose of risankizumab during the study

ITT = intention-to-treat; PBO = placebo; RZB = risankizumab.

Note: ITT_B_RZB_RT included patients who received open-label risankizumab as re-treatment in Part B. However, as there are only three patients in this analysis
population, no conclusions can be drawn; thus, the data for this population are not presented in this report.

Source: IMMhance Clinical Study Report.?

Table 9: Analysis Populations in IMMvent

Population Treatment Code Definition ‘
ITT_A/Safety_A ADA All patients randomized to adalimumab in Part A
RzB All patients randomized to risankizumab in Part A
ITT_B_RR/Safety B_RR ADA/ADA Patients randomized to adalimumab in Part A and re-randomized to
adalimumab in Part B
ADA/RZB Patients randomized to adalimumab in Part A and re-randomized to
risankizumab in Part B
Safety_ B_R ADA/ADA Patients randomized to adalimumab at baseline and achieved PASI 90 at
week 16 and received at least one dose of active adalimumab in Part B
ITT_B_NR/Safety_ B_NR ADA/RZB Patients randomized to adalimumab in Part A and were nonresponders

(failed to achieve PASI 50) at the entry of Part B who received at least one
dose of risankizumab in Part B

ITT_B_RZB/ RZB/RZB Patients randomized to risankizumab in Part A and who continued to receive
Safety_B_RZB risankizumab in Part B
ALL_RZB RZB Patients who received at least one dose of risankizumab during the study

ADA = adalimumab; ITT = intention-to-treat; PASI = PASI = Psoriasis Area and Severity Index; RZB = risankizumab.
Source: IMMvent Clinical Study Report.?3

Analysis populations were stratified by body weight (< 100 kg versus > 100 kg) and
previous treatment with TNF antagonists (0 versus = 1) at randomization.

Patient Disposition

Patient dispositions for Part A and Part B of each study are presented in Table 10 and
Table 11, respectively.

Overall, the majority of patients completed parts A and B of each study. In UtIMMA-1 and
UItIMMA-2, 98% of patients completed Part A and more than 95% of patients completed
Part B. Less than 1% of those patients who completed Part A did not receive any study
drug in Part B in either study. In IMMhance, 98.6% of patients completed Part A1 and less
than 1% of those did not continue the study. Part B of the IMMhance study is ongoing, with
4.2% of patients withdrawing from the study as of the interim analysis available for this
review (September 1, 2017 cut-off date). In IMMvent, 96.7% of patients completed Part A
and all of these patients entered Part B. The completion rate for Part B of IMMvent was
high regardless of treatment group: 97.2% in patients continuing on adalimumab, 89.5% in
patients switched from adalimumab to risankizumab (nonresponders), and 93.6% in re-
randomized patients.
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In general, the rate of withdrawals in Part A was higher in the placebo and adalimumab
arms than in the risankizumab arm of each trial. Reasons for study withdrawal varied within
and across trials. In Part B, the rate of withdrawals was generally low and similar across trials
and well balanced within trials, with the exceptions of a higher rate of withdrawal in the
ustekinumab/ustekinumab group in UItIMMA-1 and the adalimumab/adalimumab group in
IMMvent. Similar to what was observed in Part A, reasons for study withdrawal varied within
and across trials.

Table 10: Patient Disposition, Part A

Screened, N 560 577 563 684
Randomized, N 102 100 304 98 99 294 100 407 304 301
Completed Part A, 98 99 299 94 96 292 97 403 | 291(95.7) | 291(95.7)
N (%) (96.1) | (99.0) | (98.4) | (95.9) | (97.0) | (99.3) (97.0) | (99.0)
Withdrawals, 4(39) [1(1.0)| 5(16) | 4(41) | 3@B.0)] 2(007) | 330 | 4¢1.00 | N I
N (%)
AE 2 (2.0) 0 1(0.3) | 1(1.0) 0 0 1100 | 102 | N [ ]
Protocol violation 0 0 0 0 0 0 0 0 I |
Lost to follow-up 1(1.0) | 1(1.0) 0 0 2(2.0)| 207 | 110 | 205 | R [ ]
Patient withdrawal | 1 (1.0) 0 3(1.0) | 3(3.1) 0 0 1100 | 102 | N [ ]
Other 0 0 1(0.3) 0 1(1.0) 0 0 0 I I
ITT,N 102 100 304 98 99 294 [ ] [ | [ ] [ ]
PP, N H || H || | H || | H H
Safety, N H B B | || H H | H H

ADA = adalimumab; AE = adverse event; ITT = intention-to-treat; PBO = placebo; PP = per-protocol; RZB = risankizumab; UST = ustekinumab.

aPatient disposition is for Part A1 (weeks 0 to 16).
Source: UIMMA-1,%° UItIMMA-2,%" IMMhance,? and IMMvent?® Clinical Study Reports.

Table 11: Patient Disposition, Part B
UIIMMA-1

UItIMMA-2

IMMhance? IMMvent®

Dosed/re- 291
randomized, N (%) (100) (99.0) (97.7) (100) (94.9) (99.0)
Completed Part B, 95 94 289 91 90 278
N (%) (97.9) (94.0) (95.1) (96.8) (90.9) (94.6)
Withdrawals, N (%) 2(21) | 5(5.0) | 8(26) | 3(3.2) | 4(4.0) | 13(4.4)
AE 0 2(2.0) | 1(0.3) 1(1.1) | 1(1.0) | 1(0.3)
Protocol violation 0 0 0 0 0 0
Lost to follow-up 1(1.0) | 2(2.0) | 5(1.6) 1(11) | 1(1.0) | 7(2.4)
Patient withdrawal 1(1.0) | 1(1.0) | 2(0.7) 0 2(2.0) | 4(1.4)
Other 0 0 0 1(1.1) 0 1(0.3)
ITT,N || (| | || || |
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UItIMMA-1 UItIMMA-2 IMMhance? IMMvent®

PP, N | | | H i
Safety, N H H | H H | | | | |

ADA = adalimumab; AE = adverse event; ITT = intention-to-treat; PBO = placebo; PP = per-protocol; RZB = risankizumab; UST = ustekinumab.

@ Patient disposition is for the ITT_B_R population: patients who were randomized to risankizumab in Part A (arm 1) and re-randomized at week 28. Patient disposition for
Part B is based on the interim analysis (data cut-off date was September 1, 2017).

b Patient disposition is for the ITT_B_RR population: patients who were randomized to adalimumab at baseline and re-randomized at week 16.
¢Number of patients ongoing in Part B.
Source: UIMMA-1,%° UItIMMA-2,%" IMMhance,? and IMMvent? Clinical Study Reports.

Exposure to Study Treatments

Mean adherence was > 97% in UIMMA-1, > 98% in UtIMMA-2, > 99% in IMMhance, and
> 96% in IMMvent for all groups throughout the duration of each study (note that, as
IMMhance is ongoing, the data reflects adherence only up to week 52). Adherence was
comparable and generally well balanced between treatment arms throughout parts A and B
of each study.

Exposure to the study drug for parts A and B of each study is summarized in Table 12. In
UltIMMA-1 and UItIMMA-2, exposure to study treatment was comparable between groups
throughout the study. In IMMhance, study-drug exposure was similar between treatment
groups in Part A, but was higher in patients re-randomized to risankizumab versus placebo
in Part B. In IMMvent, study-drug exposure was similar between treatment groups in Part A,
but was higher in patients re-randomized to risankizumab versus those re-randomized to
adalimumab in Part B.

Table 12: Extent of Exposure to Study Treatment

| UItIMMA-12 | UItIMMA-22 | IMMhanceb | IMMvents
BO | UST | RZB | PBO UST RZB B RZB

|
Mean adherence Il B [ [ ]
Mean number of [ ] [ | [ ] [ |

Part A

Analysis-set
patients treated, n

)
(©)
T
(®)

ADA RZB
| i i i
| | HE
. i Il N

injections
ETE™ A B ™ AR

Days of exposure to
study drug, mean

Part B PBO/ | UST/ | RZB/ | PBO/ | UST/UST | RZB/ | RZB/RZB/ | RZB/RZB/RZB
RZB | UST | RZB | RZB RZB PBO

(SD)
H N BN | | | |

5%
> 2
83
® 2

Analysis-set
patients treated, n

Mean adherence

Mean number of
injections

Days of exposure to
study drug, mean
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UItIMMA-12 UItIMMA-22 IMMhance® IMMvent®©

(SD)

ADA = adalimumab; PBO = placebo; RZB = risankizumab; SD = standard deviation; UST = ustekinumab.

@ For patients who did not continue into Part B: Duration = Last injection date in Part A minus first injection date in Part A plus 84. For patients who continued into Part B:
Duration = The minimum of first injection date in Part B minus first injection date in Part A and last injection date in Part A minus first injection date in Part A plus 84.

b For patients who did not continue into Part A2: Duration = Date of last injection in Part A1 minus date of first injection in Part A1 plus 84. For patients who continued into
Part A2: Duration = The minimum of the date of first injection in Part A2 minus date of first injection in Part A1 and the date of last injection in Part A1 minus the date of
first injection in Part A1 plus 84 days.

°For ADA:

For patients who did not continue into Part B: Duration = Last injection date in Part A minus first injection date in Part A plus 14.

For patients who continued into Part B: Duration = The minimum of first injection date in Part B minus first injection date in Part A and last injection date in Part A minus
first injection date in Part A plus 14.

For RZB:

For patients who did not continue into Part B: Duration = Last injection date in Part A minus first injection date in Part A plus 84.

For patients who continued into Part B: Duration = The minimum of first injection date in Part B minus first injection date in Part A and last injection date in Part A minus
first injection date in Part A plus 84.

For ADA/ADA: Duration = The last injection date in Part B minus first injection date in Part B plus 14.

For ADA/RZB: Duration = The last injection date in Part B minus first injection date in Part B plus 84.

Source: UItIMMA-1,2° UItIMMA-2,2" IMMhance,?? and IMMvent?® Clinical Study Reports.

Critical Appraisal

Internal Validity
Study Design and Methodology

Overall, the included trials generally appear to have been performed with methodological
rigour, including in terms of the preservation of blinding, concealment of treatment
allocation, use of validated instruments to measure outcomes, and use of an appropriate
statistical analysis plan (including appropriate adjustments for multiplicity of co-primary and
ranked secondary end points and appropriate imputation for missing data); therefore, risk of
bias was low during both Part A and Part B of each study. In each of the trials, patients
were required to stop previous treatment for a pre-specified duration depending on the
treatment, thereby minimizing potential carry-over effects from previous psoriasis
treatments. However, in each of the four trials, sample size was not calculated with
consideration of the subgroups analyses, which may lack statistical power; therefore, the
results of these analyses should be interpreted with consideration for type Il error.

It is unlikely that the internal validity of the key efficacy end point for Part B was significantly
compromised as a result of the re-randomization of patients who satisfied a pre-specified
criteria. Re-randomization of a pre-specified patient population is considered a strength of
an adaptive trial design.

In order to maintain double-blinding during treatment, double-dummy placebos were
administered. There was no obvious indication of unblinding in the trials; however, in
IMMhance, open-label treatment with risankizumab was administered to patients who did
not respond to risankizumab or placebo treatment during Part A or who experienced
relapse in Part B. Open-label treatment with risankizumab may have biased the results in
these analysis populations, since PASI response, sPGA, and DLQI are subjective
measures. Patients switching from placebo during Part A to risankizumab during Part B did
not receive the induction regimen in UItIMMA-1 and UItIMMA-2; therefore, the validity of
findings from this group of patients is questionable. In the IMMvent trial, some adalimumab
nonresponders were re-randomized to risankizumab, while others were re-randomized to
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continued treatment with adalimumab. Treating nonresponders with a drug to which they
have previously demonstrated an inadequate response could bias results in favour of
risankizumab. Adalimumab nonresponders who experienced a response after being re-
randomized (as compared with nonresponders who continued on the drug they were not
responding to) may have become alerted to the switch. As a result, it is possible that
patients or physicians may have inferred the treatment group to which they or their patient
had been randomized and, thus, blinding may have been sacrificed in Part B of the
IMMvent study in the re-randomized population.

Adherence was generally high throughout each study and well balanced across treatment
groups; it was therefore unlikely to create bias in favour of any treatment.

Baseline Characteristics and Patient Disposition

Imbalances in patient population were identified for a number of baseline disease
characteristics, namely, PASI score at baseline in UItIMMA-2, and previous treatment
exposure varied widely across studies. Specifically, the proportion of patients previously
treated with a biologic was imbalanced across treatment groups in UItIMMA-1, which may
have introduced bias in the treatment effect in favour of both the ustekinumab and
risankizumab groups. The number of patients with previous biologic experience within each
treatment group is relatively small, so the potential impact on the treatment effect may not
be substantial; however, the magnitude of this potential effect remains unknown. In
addition, mean body weight in UItIMMA-1 was lower than in the other three studies included
in this review. While there is potential that these imbalances introduced confounding
factors, the magnitude of the treatment difference in each study is large and highly
significant. Further, results are consistent across the four trials. Therefore, it is expected
that the impact of these imbalances is minimal.

The proportion of patients who discontinued the study was low and well balanced across
treatment groups in parts A and B of each study included in this review. The main reasons
for study withdrawal included adverse events (AEs), protocol violation, lost to follow-up, and
patient withdrawal. There was no clear trend in any of these reasons for withdrawal in any
of the treatment groups across any of the studies. Therefore, it is unlikely that the
withdrawal rate or reason would compromise randomization or bias the estimation of the
treatment effect.

Statistical Analysis

Efficacy analyses were based on the ITT population. In UItIMMA-1 and UItIMMA-2, the
anticipated treatment effects of PASI 90 and sPGA clear or almost clear were assumed for
the power calculations and were based on previous trials of risankizumab. The assumed
magnitude of the treatment difference was approximately 15% to 20% in each of the trials
and was confirmed to be clinically relevant by the clinical expert consulted for this CDR
review.

The UItIMMA-1 and UItIMMA-2 studies were powered based on achievement of the co-
primary end points (PASI 90 and an sPGA of clear or almost clear at week 16). In
IMMhance and IMMvent, power and sample size were calculated based on co-primary

end points in Part A and the key efficacy end point for the re-randomized patient population
in Part B. The rate of withdrawal was low across all trials and treatment groups; thus, it is
unlikely that power was affected. Therefore, sample size should be considered adequate for
all statistical comparisons in parts A and B of each of the studies.
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The included trials had sufficient power to test the significance of the co-primary outcomes
in Part A. IMMhance and IMMvent were also powered to test the significance of a key
efficacy outcome in Part B, which was tested independently as per the statistical analysis
plan for each study. However, treatment allocation in Part B was dependent on the results
of Part A; therefore, the trial design is not completely independent. No multiplicity
adjustments were made for the key efficacy end point in Part B; however, type | error is an
unlikely explanation of the statistically significant findings at the end of Part B (52 weeks for
the IMMhance interim analysis and 44 weeks for IMMvent), given the magnitude of the
observed treatment effect and small P value. Secondary outcomes were tested only if the
co-primary end points were achieved simultaneously. A ranked hierarchy was employed for
statistical analysis of secondary outcomes, which is an appropriate control for multiplicity.
However, outcomes that fall outside of the statistical testing hierarchy (e.g., PASI 75 at
week 16 in UItIMMA-1 and UItIMMA-2, DLQI for Part B) were not controlled for multiplicity
and should be interpreted with consideration of the risk of type | error.

All analyses for primary and secondary outcomes were conducted in the ITT population.
Sensitivity analyses were conducted using data from the per-protocol populations to
support the primary findings, and the results were consistent with the primary analysis (data
not shown). Missing data for categorical variables were imputed using the NRI approach as
the primary analysis, which is the standard approach for handling missing data. Given that
no meaningful differences between treatment groups with respect to withdrawal rate or
reason for withdrawal were observed within any of the trials, missingness is not likely to
impact the interpretation of the results.

Outcome Measures

The outcome measures and definitions used in all four trials, including the sPGA and

PASI response, have evidence of validity in psoriasis and are considered appropriate to
evaluate treatment response in psoriasis clinical trials. Although the sPGA is considered to
have good test-retest reliability and internal consistency, inter-rater reliability is poor, which
is also a key limitation of the PASI response. An MCID has not been identified for either the
sPGA or PASI response; however, the current benchmark for clinical trials is a 90% to
100% reduction in PASI score (i.e., PASI 90 or PASI 100), both of which were measured in
the four clinical trials in this review. The clinical expert acknowledged that while
measurement of PASI 90 is clinically meaningful, for patients, the incremental relevance of
responses above PASI 75 is unknown and of uncertain clinically significant value.

The DLQI is also frequently used to capture the different aspects of patients’ lives that are
affected. The DLQI is considered valid and reliable, with an estimated MCID in the range of
2.2 t0 6.9."81° The DLQI has shown good test-retest reliability based on a reassessment
seven to 10 days after the initial assessment (the correlation between overall DLQI scores
was 0.99; P < 0.0001; for individual question scores, the correlation was 0.95 to 0.98;

P < 0.001).4° The DLQI has also shown good internal consistency reliability (with
Cronbach’s alpha coefficients ranging from 0.75 to 0.92)."° There is no evidence to support
the validity or reliability of the PSS.
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External Validity
Generalizability of the Study Population

The inclusion and exclusion criteria were similar across the four trials included in this
review. All patients included in all of the trials had stable moderate to severe plaque
psoriasis, which was reflected in the baseline demographic characteristics of each study
and is aligned with the target patient population in the Health Canada indication for
risankizumab. The inclusion criteria (BSA involvement of = 10%, PASI = 12, and sPGA = 3)
accurately reflect the patient population with moderate to severe psoriasis, as defined by
the Canadian Guidelines for the Management of Plaque Psoriasis.® Most cases were
moderate in severity. The clinical expert consulted for this review noted that determination
of disease severity in clinical practice often varies across physicians and is determined in
part by the patient’s perception of their disease; thus, there is potential for risankizumab (as
with other biologics) to be used in patients with less severe (i.e., mild) or localized cases of
psoriasis. Treatment effects of risankizumab observed across the four trials may not be
generalizable to patients with mild plaque psoriasis; however, this is beyond the indication
for risankizumab approved by Health Canada. According to the clinical expert consulted on
this review, the baseline characteristics of the study populations reflect a patient population
with moderate to severe plaque psoriasis that is consistent with what would be seen in
Canadian clinical practice.

Various groups of patients with comorbid conditions were excluded from the trials, including
patients with current or a history of malignant disease or chronic or relevant acute infections
such as active or latent tuberculosis, HIV, or hepatitis C or hepatitis B, which is consistent
with other clinical trials for drugs to treat psoriasis. From a clinical perspective, such
exclusion criteria are not unreasonable, given the immunomodulating effects of these drugs
and their potential impact on these patient subpopulations, who may be at an increased risk
for developing infections and malignancies. Therefore, the findings from these trials may
not be generalizable to patients with these conditions. In addition, all patients who had ever
received risankizumab, ustekinumab, or adalimumab were also excluded from UltIMMA-1
and UIIMMA-2, and IMMvent, respectively, so results may not be generalizable to patients
who have previous experience and whose disease is refractory to treatment with multiple
biologic drugs. The IMMvent trial supports the efficacy of risankizumab in patients who did
not exhibit a response to treatment with adalimumab; however, whether a similar effect
would be observed following treatment with other biologics is unknown.

Finally, all trials included study sites in Canada and thus included Canadian patients with
moderate to severe plaque psoriasis.

Previous exposure to traditional systemic treatment ranged from 37% to 58% in the trials
included in this review, which was noted by the clinical expert consulted for this review to be
substantially lower than the rate of exposure observed in Canada. Based on input from the
clinical expert consulted for this review, in Canada, the majority of patients starting biologic
treatment would have previously tried traditional systemic treatment. Further, patients were
not permitted to use any traditional systemic treatments, photochemotherapy, phototherapy,
or any topical treatments throughout the duration of the study. Therefore, results of the
clinical trials of risankizumab are not generalizable to patients using other treatments in
addition to biologics.
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Intervention and Comparators

The comparators used in the clinical trials (ustekinumab in UItIMMA-1 and UItIMMA-2,
adalimumab in IMMvent) were appropriate comparators and were the forerunners of
biologic treatment at the time the studies were initiated, according to the clinical expert
consulted for this CDR review. The treatment regimens for ustekinumab and adalimumab
followed in the clinical trials are as per the Health Canada—recommended dosing for each
drug. However, there is no direct evidence to demonstrate the comparative efficacy and
safety of risankizumab with IL-17 inhibitors (brodalumab, secukinumab, ixekizumab) or the
IL-23 inhibitor guselkumab which, according to the clinical expert consulted for this CDR
review, have replaced the TNF-alpha inhibitors as the most commonly used biologic
treatments in Canada. Two indirect treatment comparisons (ITCs) were identified for
inclusion in this CDR review to address this evidence gap; these ITCs are reviewed and
critically appraised in Appendix 7.

In general, the dosage regimen for risankizumab administered in each of the trials included
in the CDR review follows the dosing recommended by Health Canada. The exception is
the patients who were randomized to placebo at baseline and switched to risankizumab for
Part B in UItIMMA-1 and UItIMMA-2. No induction regimen of risankizumab was
administered to that group; instead, patients received risankizumab once every 12 weeks
throughout Part B of the studies. Results from those arms of the trials are thus not
generalizable to the Canadian patient population, as this administration schedule is not
reflective of Canadian clinical practice.

In IMMvent, the key objective of Part B was to assess the efficacy and safety of switching
from adalimumab to risankizumab. This objective was investigated in patients who had an
inadequate response to adalimumab based on PASI response and were re-randomized to
continue treatment with adalimumab or were switched to risankizumab (ITT_B_RR
population). Patients who were switched to risankizumab did not undergo a washout period,
which is representative of clinical practice. However, according to the clinical expert
consulted for the CDR review, prior to switching to another biologic, it is common practice to
increase the dose of the current biologic treatment in patients who have an inadequate
response prior to switching to another biologic. In IMMvent, the dose of adalimumab was
not adjusted prior to switching patients identified as nonresponders to risankizumab.
Therefore, the switching protocol employed in these studies does not appear to be
reflective of clinical practice in Canada and it remains uncertain whether the results
obtained from this subset of patients are generalizable to Canada. Current Canadian
psoriasis guidelines do not mention increasing the dose of adalimumab in patients who do
not respond to the drug.®

Results of Part A from each of the trials, where only the induction regimen of risankizumab
was administered, could be of particular interest to Canadian physicians. Based on input
from the clinical expert consulted from this review, a 16-week period is adequate to
determine patient response; however, given that psoriasis is a chronic condition requiring
lifelong treatment, the 52-week trial duration is insufficient to determine whether
risankizumab will be efficacious and safe over the long term.

Outcome Measures

The primary and secondary outcome measures and definitions in the four trials included in
this review (i.e., DLQI, PASI response, sPGA) are well-accepted measures to evaluate
treatment response in clinical trials of therapeutic interventions for psoriasis and are
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considered valid and reliable, as described in Appendix 5. As corroborated by the clinical
expert consulted for this review, the outcomes measured in the trials are clinically relevant
measures of treatment effect. However, the clinical expert also noted that these measures
are highly subjective and are not typically used to measure disease severity or treatment
response in clinical practice. PASI 90 was a co-primary outcome in all four of the trials,
which is relevant according to the clinical expert consulted for this review, as it represents
the current standard goal for skin clearance.

Efficacy

Only those efficacy outcomes identified in the review protocol (Table 3) are reported
subsequently. See Table 13, Table 14, and Table 15 for detailed efficacy data.

Health-Related Quality of Life
Dermatology Life Quality Index
Part A

As shown in Table 13, a statistically significantly larger proportion of patients achieved a
DLQI score of 0 or 1 at week 16 in the risankizumab group compared with: the placebo and
ustekinumab groups in UItIMMA-1 (65.8% versus 7.8%, adjusted difference: 57.9; 95% Cl,
50.4 to 65.3; and 43.0%, adjusted difference: 23.0; 95% ClI, 11.9 to 34.0; P < 0.001 for
both) and UItIMMA-2 (66.7% versus 4.1%, adjusted difference: 62.2; 95% CI, 55.5 to 68.9;
and 46.5%, adjusted difference: 20.2; 95% ClI, 9.1 to 31.4; P < 0.001 for both); and the
placebo group in IMMhance (65.4% versus 3.0%, adjusted difference: 62.1; 95% Cl, 56.4 to
67.9; P<0.001). ADLQI score of 0 or 1 at week 16 was a ranked secondary end point in
these three trials, and results were controlled for multiplicity. In IMMvent, more patients in
the risankizumab group achieved a DLQI score of 0 at week 16 than in the adalimumab
group (65.8% versus 48.7%, adjusted difference: 17.1; 95% ClI, 9.3 to 24.8), but this
outcome was not included as a ranked secondary end point.

Mean change (standard error [SE]) from baseline in DLQI at week 16 was | NEGczczEzN

); and adalimumab
(-11.5[0.30] versus 9.7 [0.29], least squares mean treatment difference: | EGcTczIzzIN
I - < 0.001). Change from baseline in DLQI was not a ranked secondary
end point in any of the studies included in this review.

Part B

The score on the DLQI and the DLQI change from baseline in Part B were not included in
the statistical hierarchy for any of the trials included in this CDR review; therefore, results
summarized in this section must be interpreted with consideration of type | error. Data were
not provided summarizing achievement of a DLQI score 0 or 1 or DLQI change from
baseline in Part B of the IMMhance study.
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In UltIMMA-1, the proportion of patients who achieved a DLQI score of 0 or 1 at week 52

e
I
N, T e proportion
of patients who achieved a DLQI score of 0 or 1 at week 52 was [l in patients
randomized to placebo in Part A and switched to risankizumab in Part B.

In UltIMMA-2, the proportion of patients who achieved a DLQI score of 0 or 1 was

e
e
. The proportion

of patients who achieved a DLQI score of 0 or 1 at week 52 was [JJJli] in patients
randomized to placebo in Part A and switched to risankizumab in Part B.

In IMMvent, in the ITT_B_RR population, the proportion of patients who achieved a DLQI
score of 0 or 1 at week 44 was 39.6% of the patients re-randomized to risankizumab and
39.3% of the patients re-randomized to adalimumab (adjusted difference: [ NGcGcTcTNGNN

)

In UItIMMA-1, mean (SE) change from baseline in DLQI at week 52 was || EGczczNzNN
I
.
) \'<2n change from baseline in DLQI at week 52 was || ] JJJEEI in patients

randomized to placebo in Part A and switched to risankizumab in Part B.

Similar results were observed during UItIMMA-2, where mean (SE) change from baseline in

DLQI at week 52 was I
. OOOOOOOOOOOO@O@O@O@O@O@o_____
- Mean change

from baseline in DLQI at week 52 was | NNIEEll in patients randomized to placebo in
Part A and switched to risankizumab in Part B.

In IMMvent, mean change from baseline in DLQI at week 44 was | NG
e
.
I < proportion of patients achieving a DLQI score of 0 or 1
at week 44 in the |
I \'can (SE) change in DLQI from baseline to week 44
was [

I, > opulation.

Skin Clearance

Psoriasis Area and Severity Index Response
Part A

PASI 90 at week 16 was a co-primary end point in each of the studies included in this
review and was achieved in all four studies. A statistically significantly larger proportion of
patients in the ITT population achieved PASI 90 at week 16 in the risankizumab group
compared with: the placebo and ustekinumab groups in UIMMA-1 (75.3% versus 4.9%,
adjusted difference: 70.3; 95% Cl, 64.0 to 76.7; and 42.0% adjusted difference: 33.5; 95% Cl,
22.7 to 44.3; P < 0.001 for both) and UItIMMA-2 (74.8% versus 2.0%, adjusted difference:
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72.5; 95% Cl, 66.8 to 78.2; and 47.5%, adjusted difference: 27.6; 95% CI, 16.7 to 38.5;
P <0.001 for both); the placebo group in IMMhance (73.2% versus 2.0%, adjusted
difference: | EEEEEE - < 0.001); and the adalimumab group in IMMvent (72.4%

versus 47.4%, adjusted difference: | | | I - < 0.001).

Statistically significant results were observed for PASI 100 at week 16, where a larger
proportion of patients in the ITT population achieved PASI 100 at week 16 in the
risankizumab group compared with: the placebo and ustekinumab groups in UItIMMA-1
(35.9% versus 0%, adjusted difference 35.5; 95% CI, 30.0 to 41.0; and 12.0%, adjusted
difference: 23.8; 95% CI, 15.5 to 32.1; P < 0.001 for both) and UItIMMA-2 (50.7% versus
2.0%, adjusted difference: 48.2; 95% Cl, 41.9 to 54.6; and 24.2%, adjusted difference: 27.0;
95% ClI, 17.0 to 37.0; P < 0.001 for both); the placebo group in IMMhance (47.2% versus
1.0%, adjusted difference: 45.5; 95% CI, 40.3 to 50.8; P < 0.001); and the adalimumab
group in IMMvent (39.9% versus 23.0%, adjusted difference: 16.7; 9.5 to 23.9; P < 0.001).

As would be expected based on results for the proportion of patients who achieved PASI 90
and PASI 100 at week 16, a larger proportion of patients achieved PASI 75 at week 16 in
the risankizumab group compared with: the placebo and ustekinumab groups in UItIMMA-1
(89.1% versus 8.8%, adjusted difference: 80.2; 95% ClI, 73.8 to 86.7; P < 0.001; and 76.0%,
adjusted difference: 13.3; 95% Cl, 4.4 to 22.3; P = 0.003) and UItIMMA-2 (90.8% versus
6.1%, adjusted difference: 84.7; 95% CI, 79.0 to 90.4; and 69.7%, adjusted difference: 21.2;
95% ClI, 11.7 to 30.7; P < 0.001 for both); the placebo group in IMMhance (88.7% versus
8.0%, adjusted difference: 80.6; 95% CI, 74.5 to 86.6; P < 0.001); and the adalimumab
group in IMMvent (90.7% versus 71.7%, adjusted difference: 18.9; 95% CI, 13.0 to 24.9;

P <0.001). PASI 75 at week 16 was a ranked secondary end point in IMMhance and
IMMvent; however, it was outside the hierarchical testing procedure in UItIMMA-1 and
UItIMMA-2 and statistical analyses were not controlled for multiplicity in these trials.
Detailed results for PASI 75 at week 16 are shown in Table 22.

Subgroups of Interest

A stratified analysis by body weight (< 100 kg versus > 100 kg) and previous treatment with
TNF antagonists (0 versus = 1) was conducted on the co-primary end points. Results of the
stratified analysis are shown in Table 23.

In the stratified analysis, the proportion of patients that achieved PASI 90 at week 16 was
statistically significantly greater in the risankizumab group compared with placebo across all
strata in UtIMMA-1, UIMMA-2, and IMMhance (Table 23).

Results of subgroup analysis were generally similar to those observed in the full ITT
population in each of the four trials in that risankizumab was superior to ustekinumab or
adalimumab in terms of PASI 90. However, PASI 90 was not statistically significantly
different for risankizumab versus ustekinumab in patients with baseline weight > 100 kg and
with prior exposure to TNF antagonists (68.2% versus 40.0%, difference: 28.2; 95% Cl,
-19.0to 75.3; P = 0.326) in UtIMMA-1 or in patients with baseline weight < 100 kg and with
prior exposure to TNF antagonists (70.7% versus 46.2%, difference: 24.6; 95% Cl, -5.9 to
55.0; P =0.181) in UItIMMA-2; and not statistically different from adalimumab in patients
with baseline weight > 100 kg and no prior exposure to TNF antagonists (59.4% versus

47 .8%, difference: 11.5; 95% CI, -5.3 to 28.4; P < 0.182) in IMMvent.

Additional subgroup analyses conducted on the co-primary end points in the trials and of
relevance to this review included measures of disease severity and history of psoriasis
therapy. Overall, treatment effects in each subgroup were consistent with the primary
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analysis in that a greater proportion of patients in the risankizumab group achieved PASI 90
at week 16 compared with patients in the placebo group (Table 24). However, sample size
was not calculated with consideration of these subgroups analyses, which may therefore
lack statistical power and results of these analyses should be interpreted with consideration
for type Il error.

Part B

In Part B of UItIMMA-1 and UItIMMA-2, patients randomized to either risankizumab or
ustekinumab continued their assigned treatment up to week 52, while patients originally
randomized to placebo were switched to risankizumab. The proportion of patients who
achieved PASI 90 at week 52 was statistically significantly greater in patients who
continued treatment with risankizumab versus ustekinumab in UItIMMA-1 (81.9% versus
44.0%, adjusted difference: 38.3; 95% CI, 27.9 to 48.6; P < 0.001) and UItIMMA-2 (80.6%
versus 50.5%, adjusted difference: 30.2; 95% CI, 19.6 to 40.9; P < 0.001). The proportion of
patients who achieved PASI 90 in the group randomized to placebo in Part A and switched
to risankizumab in Part B was 78.4% in UtIMMA-1 and 85.1% in UItIMMA-2; no statistical
comparisons were conducted against this group. Similarly, the proportion of patients who
achieved PASI 100 at week 52 was statistically significantly greater in patients who
continued treatment with risankizumab versus ustekinumab in UItIMMA-1 (56.3% versus
21.0%, adjusted difference: 32.4; 95% Cl, 22.0 to 42.9; P < 0.001) and UItIMMA-2

(59.5% versus 30.3%, adjusted difference: 29.5; 95% CI, 18.9 to 40.1; P < 0.001). The
proportion of patients who achieved PASI 100 in the group randomized to placebo in Part A
and switched to risankizumab in Part B was 54.6% in UItIMMA-1 and 67.0% in UItIMMA-2;
no statistical comparisons were conducted against this group.

The objective of Part B in the IMMhance study was to compare the efficacy of continued
treatment with risankizumab versus withdrawal from the treatment (ITT_B_R population).
The proportion of patients who achieved PASI 90 at week 52 in the ITT_B_R population
was 85.6% in patients who continued risankizumab versus 52.4% in patients who switched
to placebo (adjusted difference: 33.1; 95% Cl, 24.0 to 42; P < 0.001). As of week 32 in Part
B, patients re-randomized to placebo who experienced relapse received open-label
risankizumab 0, 4, and 16 weeks after relapse. PASI 90 at week 16 of re-treatment was
achieved in 65.0% of the patients who were switched to placebo and experienced a relapse
and were re-treated with open-label risankizumab. The proportion of patients who achieved
PASI 100 at week 52 in the ITT_B_R population was 64.0% in patients who continued
risankizumab versus 30.2% in patients who switched to placebo (adjusted difference: 33.7;
95% Cl, 23.2to 44.2; P < 0.001). PASI 100 at week 16 of re-treatment was achieved in
37.5% of the patients who were switched to placebo and experienced a relapse and were
re-treated with open-label risankizumab. PASI 90 and PASI 100 at week 52 were not
included in the hierarchical statistical testing procedure and were not controlled for
multiplicity. A summary of these results is presented in Table 25.

The results of Part B for the ITT_B_RR population in the IMMvent study are shown in
Table 15. In IMMvent, switching to risankizumab was superior to continuing on adalimumab
in the re-randomized patient population (ITT_B_RR) in terms of achieving PASI 90; 66.0%
of patients re-randomized to risankizumab versus 21.4% of those who continued on
adalimumab achieved PASI 90 at week 44 (adjusted difference: 45.0; 95% ClI, 28.9 to 61.1;
P < 0.001), thus achieving the primary end point for Part B. This was the primary end point
in Part B and was tested independently. This result was supported by the LOCF sensitivity
and per-protocol analyses. As the primary end point was met, statistical testing was
conducted for the ranked secondary end point of PASI 100 at week 44 in the ITT_B_RR
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population. The proportion of patients who achieved PASI 100 at week 44 in patients re-
randomized to risankizumab was 39.6% versus 7.1% of those who continued on
adalimumab (adjusted difference: 32.8; 95% Cl, 18.8 to 46.9; P < 0.001). This was a ranked
secondary end point and thus controlled for multiplicity. The proportion of patients achieving
PASI 90 and PASI 100 was also measured at week 44 in the ITT_B_R population (75.7%
and 49.3%, respectively), ITT_B_NR (patients randomized to adalimumab in Part A and
were non-responders (failed to achieve PASI 50) at the entry of Part B who received at
least one dose of risankizumab in Part B )population (60.5% and 36.8%, respectively), and
ITT_B_RZB (patients randomized to risankizumab in Part A and continued to receive
risankizumab in Part B) population (75.7% and 52.8%, respectively); see Table 26 for a
summary of results.

Static Physician Global Assessment
Part A

An sPGA of clear or almost clear at week 16 was a co-primary end point in each of the
studies included in this review and was achieved in all four studies. A statistically
significantly larger proportion of patients achieved sPGA clear or almost clear at week 16 in
the risankizumab group compared with: the placebo and ustekinumab groups in UItIMMA-1
(87.8% versus 7.8%, adjusted difference: 79.9; 95% CI, 73.5 to 86.3, and 63.0%, adjusted
difference: 25.1; 95% CI, 15.2 to 35.0; P < 0.001 for both) and UItIMMA-2 (83.7% versus
5.1%, adjusted difference: 78.5; 95% Cl, 72.4 to 84.5, and 61.6%, adjusted difference: 22.3;
95% ClI, 12.0 to 32.5; P < 0.001 for both); the placebo group in IMMhance (83.5% versus
7.0%, adjusted difference: 76.5; 95% CI, 70.4 to 82.5; P < 0.001); and the adalimumab
group in IMMvent (83.7% versus 60%, adjusted differenc